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"NEVER' 


FORGETSr 


MORE  THAN  JUSTANOTHER  PRETTY  FACE, 


Says  who?  Says  ANSI. 

Specifically,  subcommittee  X3B8  of  the  American 
National  Standards  Institute  (ANSI)  soys  so.  The  fact 
is  all  Elephant™  floppies  meet  or  exceed  the  specs 
required  to  meet  or  exceed  all  their  standards. 

But  just  who  is  "subcommittee  X3B8"  to  issue  such 
pronouncements? 

They're  a  group  of  people  representing  a  large, 
well-balanced  cross  section  of  disciplines— from 
academic,  government  agencies,  and  the  computer 
industry  People  from  places  like  IBM,  Hewlett-Packard, 
3M,  Lawrence  Livermore  Labs,  The  U.S.  Department 
of  Defense,  Honeywell  and  The  Association  of  Com- 
puter Programmers  and  Analysts.  In  short,  it's  a  bunch 
of  high-caliber  nitpickers  whose  mission,  it  seems,  in 
order  to  make  better  disks  for  consumers,  is  also  to 
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make  life  miserable  for  everyone  in  the  disk-making 
business. 

How?  By  gathering  together  periodically  (often, 
one  suspects,  under  the  full  moon)  to  concoct  more 
and  more  rules  to  increase  the  quality  of  flexible 
disks.  Their  most  recent  rule  book  runs  over  20  single- 
spaced  pages— listing,  and  insisting  upon— hundreds 
upon  hundreds  of  standards  a  disk  must  meet  in 
order  to  be  blessed  by  ANSI.  (And  thereby  be  taken 
seriously  by  people  who  take  disks  seriously.) 

In  fact,  if  you'd  like  a  copy  of  this  formidable  docu- 
ment, for  free,  just  let  us  know  and  we'll  send  you 
one.  Because  once  you  know  what  it  takes  to  make 
an  Elephant  for  ANSI . . . 

We  think  you'll  want  us  to  make  some  Elephants 
for  you. 


For  G  free  poster-size  portrait  of  our  powerful  pachydemn,  please  write  us. 

Distributed  Exclusively  by  Leading  Edge  Products,  Inc.,  225  Turnpike  Street,  Canton,  Massachusetts  02021 

Call:  toll-free  1-800-343-6833;  or  in  Massachusetts  call  collect  (617)  828-8150.  Telex  951-624. 


IF  YOU'RE  WAITING  FOR  THE 

PRICE  OF  WORD  PROCESSORS 

TO  FALL  WITHIN  REASON. 


Everyone  expected  it  would  happen 
sooner  or  later.,  .with  ■ 

it  already  has!  Now  all  the  marvelous 
benefits  of  expensive  and  advanced 
word  processing  systems  are  available 
on  Commodore  computers,  America's 
largest  selling  computer  line.  WordPro 
PLUS,  when  combined  with  the  new  BO 
column  CBM  8032,  creates  a  word  pro- 
cessing system  comparable  to  virtually 
any  other  top  quality  word  processor 
available— but  at  savings  of  thousands 
of  dollars! 

TM  WordPro  is  a  Registered  Trademark  ot  Professional  Software,  Inc.  WofdPra  was  written  by  Steve  Punier 
All  speatieaiions  subject  to  ctMnge  without  notice- 


New,  low  cost  computer  technology  is 

now  available  at  a  fraction  of  what  you 

would  expect  to  pay.  This  technology 

allowed  Cornmodore  to  introduce  the 

new  and  revolutionary  CBI^  8032 

Computer. 

WordPro  PLUS  turns  this  new  CBM 
8032  Computer  into  a  sophisticated, 
time  saving  word  processing  tool.  With 
WordPro  PLUS,  documents  are  dis- 
played on  the  computer's  screen.  Edit- 
ing and  last  minute  revisions  are  simple 
and  easy.  No  more  lengthy  re-typing 
sessions.  Letters  and  documents  are 
easily  re-called  from  memory  storage 
for  editing  or  printing  with  final  drafts 
printed  perfectly  at  over  five  hundred 
words  per  minute! 
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Our  nationwide  team  of  professional 
dealers  will  show  you  how  your  office 
will  benefit  by  using  WordPro  PLUS.  At 
a  price  far  less  than  you  realize. 


Invest  in  your  office's  future. . . 
Invest  in  WordPro  PLUS. . . 
Calf  us  today  for  the  name  of  tfie 
WordPro  PLUS  dealer  nearest  you. 

Professional  Software  Inc. 

51  Fremont  Street 
Needham,  MA  02194 
(617)444-5224 
TELEX:  95  1579 
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Introducing  Spinnakei; 
We  fliates  learning  fnn. 


STORY 
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At  Spinnaker  Software,  we  nnake  edu- 
cational games  that  are  actually  fun. 

Because  they're  fun,  your  children  will 
use  them.  Instead  of  letting  them  collect 
dust  in  the  basement 

And  because  your  children  use  them, 
they'll  be  learning.  And  after  all,  isn't  that 
what  educational  games  are  all  about? 

Our  games  are  educational,  because 
you  can't  kid  parents. 

As  a  parent  you're  probably  very  con- 
cerned with  how  much  time  your  kids 
spend  playing  mindless  video  games. 

Sure,  they're  fun.  But  they  don't  do 
much  more  than  develop  reflexes  and 
hand-eye  coordination. 'Spinnaker 
games  are  different 

All  our  games  have  true 
educational  value.  They 
help  develop  a  child's 
learning  skills.  And  that's 
something  your  kids  can 
take  with  them  wherever 
they  go. 

Ourgamesarefun, 

because  you  can't  hid  kids.  _ 

Kids  like  Spinnaker  games  for  the 
same  reasons  they  like  roller  coasters, 
going  to  the  beach  and  ice  cream 
sundaes. 

They're  fun.  tots  of  fun.  So  much  fun 
your  kids  will  probably  forget  they're 
learning. 

Our  games  make  the  computer 
screen  come  to  life,  With  colorful  graph 
ics,  animation  and  sound. 

And  they're  easy  to  use.  In  fact  a  lot 
of  our  games  are  easy  enough  for  kids 
who've  never  even  used  a  computer 
before. 

How  do  we  make  our  games  both 
educational  and  fun? 

We're  glad  you  asked. 

Educators  and  game  programmers 
write  our  software. 

Educators,  because  they've  been  in 
the  classroom  and  know  how  children 


learn.  And  what  it  takes  to  keep  their    - 
interest 

Game  programmers,  because  they 
know  how  to  have  fun  with  computers. 
These  programmers  give  our  games  the 
high  resolution  graphics,  animation  and 
sound  that  make  them  so  entertaining. 
And  right  now,  we're  introducing  four 
new  games  that  can  be  played  on  the 
most  popular  computers,  Apple,®  Atari,® 
and  IBM® 

First  there's  PACEMAKER.  Its  for 
young  computer  users,  kids  ages  4-8, 
FACEMAKEf^  helps  children  Improve 
memory  and  concentration  and  provides 
familiarity  with  the  computer 

Another  game  for  young 
users  is  STORY  MAChlhE. 
This  game  lets  children 
ages  5-9  write  their  own 
stories  and  see  them 
acted  out  on  the  screen. 
STORY  MACHINE  helps 
children  learn  to  write 
correctly  and  acquaints 
them  with  the  keyboard. 
Our  ShOOPER  TROOPS'" 
detective  series  gives  your  child  mys- 
teries to  solve.  As  a  Snooper  Trooper, 
your  child  will  have  to  do  some  daring 
detective  work,  including  crawling 
through  dark  houses  and  talking  to  mys- 
tenous  agents. 

Designed  for  kids  ages  10  and  older, 
SNOOPER  TROOPS  helps  children  learn 
to  take  notes,  draw  maps,  classify  infor- 
mation, and  develops  vocabulary  and 
reasoning  skills. 

All  four  games  are  available  in  stores 
today 

With  Spinnaker  products,  you  can  rest 
easy  knowing  your  children  are  spend- 
ing their  time  wisely 

So  ask  your  retailer  about  the  growing 
line  of  Spinnaker  games. 

Because  one  of  the  smartest 
things  parents  can  do  is  help  their  chil- 
dren learn. 


We  mahe  learning  fun. 


A«,le,  IB«  j™  AU„  l,t  ,tg,Me,„  pMmarw  of  *p^rComoult.,  (nc  .  In.rrnaM^S  Bul./iM,  MicBmBCofC  M  Auru 
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Introducing  the  PERCOM 
Alternative  to  ATARI  Disic  Storage 


Your  Atari  800  is  the  finest  tiome  computer  on 
the  markel-  Now  you  can  own  a  floppy  disk 
system  Ihat  measures  up  —  an  RFD  mini-disk 
storage  system  from  Percom. 

At  Percom  we've  been  making  disk 
storage  systems  since  1977. 

Our  designs  are  proven,  our  quality  is 
well  known.  And  we  back  our  dealers  witfi 
service  know-how.  Expect  more  from  Percom, 
You  wont  be  disappointed. 

•  Operate  \n  either  single-  or  double-density 
storage  mode  using  Atari  DOS  2. OS.  In 
double-density  you  can  store  almost  184 
Kbytes  (formatted)  on  one  side  of  a  40- 
track  diskette. 


Connect  your  Percom  RFD  first-drive 
system  directly  to  your  computer  or  connect 
into  your  system  through  your  Atari  810 
Disk  Drive. 

Add  an  RFD  first-drive  system  with  its 
versatile  four-drive  controller,  then  connect 
as  many  as  three  more  low-cost  RFD  add- 
on drives. 

Write  application  programs  that  can  query 
and  set  up  your  system  to  operate  a  differ- 
ent type  d  rive  at  each  cable  position  —  that 
can  even  change  configuration  as  the 
program  executes. 


•  Get  quality  and  state-of-the-art  capability  at 
competitive  prices.  Percom  first-drive  RFD 
systems  are  priced  from  only  S799.  first 
add-on  drive  is  only  S459.  Cables  included. 
Watch  for  announcement  of  a  new,  power- 
ful, easy-to-use  disk-operating  system  for 
your  Percom-equipped  Atari  800  computer. 
Minimum  system  requirements  —  are  an  Atari  800 
computer  with  24-Kbytes  of  RAM  and  compatible 
video  display  system:  Atari's  disk-operating  system 
(ver  2, OS)  and  owner's  manual;  and.  lor  add-on 
drives  (i(  used)  an  optional  disk  drives 
interconnecting  cable  availatile  from  Percom, 


For  the  best  thing  next  to  your  computer,  see  your  Atari  dealer 
about  a  Percom  RFD  floppy  disk  storage  system.  For  the  name 
of  your  nearest  dealer,  cad  Percom  toll-free  1-800-527-1222. 


PRICES  AND  SPECIFICATIONS 

SUBJECT  TO  CHAfvlGE 

WITHOUT  NOTiCE. 


PERCOM  DATA  COMPANY.  INC. 

1  \S20  PAGEMrU.  RD  -  UALLA5.  TX  75343  -  Sg14l  340-7031 

ATARI  800  &  ATARI  810  are  trademarks  of  ttie  Atari  Corporation. 
PERCOM  is  a  trademark  of  Percom  Data  Company.  Inc. 


Yes  ...  I'd  like  to  know  more  alraut  Percom  RFD  disk 
drives  for  my  Atari  800  Computer.  Rush  me  free  literature. 

Send  to:  PERCOM  DATA  COMPANV.  Inc..  Depl.  18-COI 
1 1220  Pagemlll  Hoad.  Dallas,  Teias  75243 


name 

street 

city 

Slate 

zip                             phone  number 
1  plan  10  add  a  Hard  disk  system  lo  my  Atari:  D  yes 
MAIL  TODAY! 

n  no. 
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AN  ATARI  800  HOME  COMPUTER 
AND  A  FATHER'S  LOVE  COMBINED 
TO  HELP  CHILDREN  EVERYWHERE. 


Fernando  Herrera  became  the  first 
grand  prize  winner  of  the  ATARI 
Software  Acquisition  Program 
(ASAP)  competition  because  he 
believed  in  computers,  his  son 
and  himself 

The  story  of  Herrera's  success 
began  with  his  son  s  sight  problems. 
Young  Steve  Herrera  had  been 
born  with  severe  cataracts  in  both 
eyes  and,  naturally,  his  father 
was  concerned.  Herrera  reasoned 
that  the  boys  learning  abilities 
could  be  seriously  affected  by  grow- 
ing up  in  a  world  he  could  not  see. 

Having  just  purchased  an 
ATARI  800  Home  Computer,  it 
occured  to  Herrera  that  this  could 
be  the  perfect  tool  for  testing 
Steve's  vision.  So  he  wrote  a  pro- 
gram simply  displaying  the  letter 
"E"  in  various  sizes. 

Success!  It  turned  out  that 
2 -year-old  Steve  could  see  even 
the  smaller  "Es"  without  special 
lenses,  Herrera  was  first  relieved, 
and  then  intrigued  when  he  dis- 
covered that  not  only  could  his  son 
see  the  "Es!'  but  he  would  happily 
play  with  the  computer-generated 
letters  for  hours.  So  Herrera  added 
a  picture  of  an  elephant  to  go  with 
the  "E!'  and  then  more  letters  and 
pictures.  Thus,  "My  First  Alphabet" 
was  bom,  a  unique  teaching  program  for  chil- 
dren two-years  and  older  consisting  of  36  high 
resolution  pictures  of  letters  and  numbers. 

Herrera  submitted  the  program  to  the 
ATARI  Program  Exchange,  where  it  became 
an  instant  best-seller.  ATARI  was  so  im- 
pressed with  the  outstanding  design,  suit- 
ability and  graphic  appeal  of  "My  First 
Alphabet"  that  the  program  is  being  incorpo- 
rated into  the  ATARI  line  of  software. 
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In  addition  to  his  grand  prize  winnings 
of  $25,000  in  cash  and  an  ATARI  STAR 
trophy,  Herrera  also  automatically  receives 
royalties  from  sales  of  his  program  through 
the  ATARI  Program  Exchange. 

But  Fernando  Herrera  wasn't  the  only  soft- 
ware "star"  that  ATARI  discovered.  Three 
other  ATARI  STARS  were  awarded  at  the 
ASAP  awards  ceremony  for  software  sub- 
mitted to  the  ATARI  Program  Exchange  and 
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judged  by  ATARI  to  be  particu- 
larly unique  and  outstanding. 

Ron  and  Lynn  Marcuse  or 
Freehold,  New  Jersey  teamed 
up  to  write  three  winning 
entries  in  the  Business  and  Pro- 
fessional category  for  home 
computers:  "Data  Management 
System''  "The  Diskette  Librar-^ 
ian"  and  "The  Weekly  Planner" 

Sheldon  Leeman  of  Oak  Park 
Michigan,  captured  an  ATARI 
STAR  for  his  exceptionally 
well-engineered  "INSTEDIT" 
character  set  editor 

Greg  Christensen  of 
Anaheim,  California,  became 
our  youngest  ATARI  STAR 
winner  at  the  age  of  17. 
Christensen  designed  the 
clever  "Caverns  of  Mars"  game 
program,  which  also  will  be 
incorporated  into  the  ATARI 
product  line.  Greg  designed 
the  program  in  IVj  months 
after  owning  his  ATARI  Home 
Computer  for  less  than  a  yean 

Every  three  months,  ATARI 
awards  ATARI  STARS  to  the 
writers  of  software  programs 
submitted  to  the  ATARI  Software 
Acquisition  Program  and  judged  first, 
second  and  third  place  in  the  following 
categories:  Consumer  (including  entertain- 
ment, personal  interest  and  development); 
Education;  Business  and  Professional  pro- 
grams for  the  home  (personal  finance  and 
record  keeping);  and  System  Software. 

Quarterly  prizes  consist  of  selected  ATARI 
products  worth  up  to  $3,000,  as  well  as  an 
ATARI  STAR,  plus  royalties  from  program 
sales  through  the  ATARI  Program  Exchange. 
The  annual  grand  prize  is  the  coveted  ATARI 
STAR  trophy  and  $25,000  in  cash. 

To  be  eligible,  your  software  idea  must  be 
accepted  by  the  ATARI  Software  Acquisition 
Program.  Your  program  can  have  a  broad 
application  or  serve  a  very  specific  purpose. 
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After  submittal,  consultation 
from  ATARI  is  available  if  you 
need  personal  assistance  with 
sound,  graphics,  or  other  tech- 
nical aspects  of  your  program. 

To  make  your  job  easier, 
ATARI  provides  some  20 
software  development  tools 
through  the  ATARI  Program 
Exchange.  A  list  and  descrip- 
tion of  the  various  system 
software  is  published  quarterly 
in  the  ATARI  Program  Ex- 
change Catalog.  These  tools 
enable  you  to  utilize  all  the 
ATARI  resources  and  sof^vare, 
including  the  six  ATARI 
programming  languages. 

Fernando  Herrera  had  a 
great  idea  that  made  him  a  star. 
ATARI  would  like  to  give  you 
the  same  opportunity. 


wi<»^j»  "«,<■;• 


A 

ATARI 


O  A 


Enter  the  ATARI  ASAP  competition  and 
you  could  win  $25,000  in  cash,  royalties, 
some  great  prizes  and  an  ATARI  STAR. 

SUBMIT  TO:  ATARP  Software  Acquisirion  Program 
Dept.C4R,RO.Box427- 
155MoffettParkDr.,B'I 
Sunnyvale.  CA  94086 

OR  CALL:  800-538-1862;  in  California,  800-672-1850. 

I'm  reaching  for  the  stars.  Please  send  tne 

an  entry'  form  today. 


Na: 


Address- 
City 


State/Zip. 


ATARI  HOME  COMPUTERS 

We've  Brought  The  ComputerAge  Home™ 


C  19S2  ATARI.  \m 
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Robert  Lock,  Publisher/Editor-ln-Chief 


IBM  Comes  Home 

A  recfiit  Wall  Slirr/  /oiinial  cohimn  repo"rted 
tlial  IBM  is  rumored  to  be  studying  an  entry 
into  the  low-end.  home/personal  computing 
market.  Several  sources  indicated  their  expec- 
tation that  the  c(>nipan\-  will  cx|)and  llieir  suc- 
ccssiul  product  line  (15, ()()()  personal  com- 
puters a  month)  into  the  $500  or  so  market 
by  sometime  in  1983.  We  look  forward  to  their 
further  expansion  and  support  of  the  mai- 
ketplace.  We'll  also  point  out  that  the  way  jjrices 
have  been  going  lately,  the  $500  systems  will 
be  substandally  less  by  the  end  of  1983. 

The  Commodore  64  Charges  Out  Of  The  Gate 

Oui  sources  indicate  that  Clonnnodore  shij^pcft 
1 2,000  64's  in  ,tlie  first  two  weeks  of  full  release 
of  the  product.  Now,  their  primary  problem, 
much  like  Atari  with  the  800,  is  building  them 
fast  enough  to  meet  demand.  And  that's  iM  a 
time  when  the  VIC-20  is  now  base  priced  at 
$199  and  reportedly  shipping  around  80,000 
units  a  month.  No  wonder  outside  analysts 
around  the  couiitry  are  starting  to  recognize 
that  there  really  is  a  strong  and  thriving  home 
computer  market.  No  news  to  you,  right?  The 
marketplace  is  grooving  so  fast  we're  even  be- 
giiniing  to  .sec  evidence  that  some  of  the  other 
magazines  in  our  industry  may  start  trying  U) 
provide  some  editorial  coverage  of  VIC,  11, 


the  100,  and  others. 

Your  First  Computer 

If  you've  recentiv  joined  the  ranks  of  first  time 
computer  users,  welcome  to  COMPUTE!.  In 
every  issue,  you'll  fnid  a  broati  range  o(  usetul 
information  designed  and  selected  to  support 
you  in  growing  with  \'our  svstem.  If  vou're 
still  selecting  your  fust  computer,  whether 
for  home,  educational,  recreational  or  what- 
ever use,  you'll  find  us  informative  and  help- 
ful. Next  month,  our  fealiue  article  will  be 
"Selecting  Your  First  (Computer." 

The  Atari  600  And  The  Atari  1000 

.Additional  rumors...  Next  summer's  (consumer 
Electronics  Show  may  mark  the  debtu  of  the 
two  newest  entries  into  the  Atari  product  line. 
You  may  reasonably  infer  that  the  (iOO  will  fall 
between  the  400  and  800  in  pricing  and  fea- 
tures, and  the  1000  is  rumored  to  be  Atari's 
planned  entry  into  the  small  business  market. 

Our  First  Apple  Columnist 

Keith  Falkner  has  contt  ibuied  Ap|>le  articles 
of  exceptional  cjualiiy  to  these  jjages  in  the 
past.  Beginning  with  the  December  issue,  you'll 
find  Keith's  monthly  .-\pple  column,  "F.xtrapo- 
lations."  Keith  lives  in  Toronto  and  has  a  broad 
background  in  all  levels  of  coinputing.  We 
welcome  him  to  COMPUTE!. 


Professional  Software  Introduces 
POWER 

by  Brad  Templeton 


ADD  POWER.TO  YOUR    $89.9^ 
COMMODORE  COMPUTER 


POWER  produces  a  dramatic  improvement  in  the 
ease  of  editing  BASIC  on  Commodore's  computers. 
POWER  is  a  programmer's  utility  package  (in  a  4K 
ROM)  that  contains  a  series  of  new  commands  and 
utilities  which  are  added  to  the  Screen  Editor  and  the 
BASIC  Interpreter.  Designed  for  the  CBM  BASIC 
user,  POWER  contains  special  editing,  programming, 
and  software  debugging  tools  not  found  in  any  other 
microcomputer  BASIC.  POWER  is  easy  to  use  and  is 
sold  complete  with  a  full  operator's  manual  written  by 
Jim  Butterfield. 

power's  special  keyboard  'instant  action'  features 
and  additional  commands  make  up  for,  and  go  beyond 
the  limitations  of  CBM  BASIC.  The  added  features 
include  auto  line  numbering,  tracing,  single  stepping 
through  programs,  line  renumbering,  and  definition 
of  keys  as  BASIC  keywords.  POWER  even  includes 

TM  POWER  IS  a  Registered  Trademark  of  Prolesstonal  Software.  Inc. 
All  speciticalions  sutjjecl  to  ctiange  without  notice. 


new  "stick-on"  keycap  labels.  The  cursor  movement 
keys  are  enhanced  by  the  addition  of  auto-repeat  and 
text  searching  functions  are  added  to  help  ease  pro- 
gram modification.  Cursor  UP  and  cursor  DOWN 
produce  previous  and  next  lines  of  source  code. 
COMPLETE  BASIC  program  listings  in  memory  can 
be  displayed  on  the  screen  and  scrolled  in  either  direc- 
tion. POWER  is  a  must  for  every  serious  CBM  user. 

Call  us  today,  for  the  name  of  the  Professional 
Software  dealer  nearest  you. 

Profiesslonitl  Software  Inc. 

51  Fremont  Street 

Needham,  MA02194 

Tel:  (61 7)  444-5224    Telex  #951 579 
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Their  Computers 
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An  Essential  VIC 
Programmer's  Aid  -  Add 
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Authors  of  monijscripts  warrant  that  all  materials  submitted  to  COMPUTE!  are  original  materials  with  full 
ownership  rights  resident  in  said  authots.  By  submitting  ortides  to  COMPUTE!,  authors  acknowledge  thot 
such  materials,  upon  acceptance  (or  publication,  become  the  exclusive  property  ol  Smoll  System  Ser- 
vices. Inc.  Mo  portion  o(  this  mogazme  may  be  reproduced  in  ony  form  without  written  permission  from  the 
publisher  Entire  contents  copyright  ■  1982,  Small  System  Services,  Inc.  Rights  to  programs  developed  and 
submitted  by  authors  are  exploined  In  our  author  contract.  Unsolicited  motetiols  not  accepted  for 
publication  in  COMPUTE"  will  be  returned  if  author  provides  a  sell-oddressed,  stomped  envelope.  Program 
listings  should  tje  provided  in  printed  form  (new  ribbon]  as  well  OS  mochine  readable  form.  Articles  should 
be  furnished  as  typed  copy  [upper-  and  lowercase,  please)  with  double  spocing.  Eoch  page  of  your 
article  should  beor  the  title  ot  the  orticle.  date  and  name  of  the  outhof.  COMPUTE!  assumes  no  liability  for 
errors  in  ortides  or  advertisements  Opinions  expressed  by  authors  are  not  necessarily  those  of  COMPUTEI. 

PET  is  a  trademark  of  Commodore  Business  Machines.  Inc, 
Apple  is  a  trademorli  ot  Apple  Computer  Company, 
ATARI  Is  d  trademark  ot  Atari,  Inc. 
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Make  your  fun  and  gjames  compuier  get  serious 

For  only  $79;95 ^ 

VlC-20®  The  Wonder  Computer  of  the  1980's.  Less  than  $300.  One  heckuvo  lot  of  fun.  But  if  you're  using  your  VIC-20  strictly  for 
recreation  and  fun,  we  at  Micro-Systems  think  you're  not  getting  your  money's  worth.  Because  we've  designed  the  Micro-Systems 
iEEE-488  Cartridge  which  allows  you  to  interface  VIC  and  CBM  64  to  all  existing  Commodore  IEEE  peripherals  (8050, 4040, 2031, 
and  printers).  In  addition,  we've  designed  the  RS-232  Interface  board  to  allow  the  VIC-20  and  CBM  64  to  communicate  with 
various  serial  devices  such  as  printers,  modems,  and  other  systems — NOT  JUST  A  BUFFER  DRIVER.  Also  available  is  Micro-Systems 
Modem  for  the  VIC-20  and  CBM  64  which  allows  your  computer  to  utilize  auto-dial  and  auto-answer  control  over  the 
communication  process.  If  you  need  to  access  more  than  one  cartridge  in  your  VIC-20  expansion  port,  we  have  the  solution.  The 
V-Expander  is  now  available  with  3  or  6  additional  expansion  ports.  The  6-slot  V-Expander  is  switch  selectable. 


VIC-20  Color  Computer 

Commodore  64  Computer- 
VIC-1540  Single  Disk  Drive  _ 

VIC-1515  Grophic  Printer 

VIC  Modem 


VIE  Cartridge  (IEEE-488)  _ 
CIE  Cartridge  (IEEE-d88]. 
V.232  RS-232  Interface^ 
ViC-1210  3K  Expansion  „ 

V8K  Ram  Expansion 

V16K  Ram  Expansion 


.  S259.00 
.3575.00 
.3499.00 
.3325.00 
.5129.00 
_S  79.95 
_S  99.95 
-S  45.00 
.S  35.00 
.3  49.95 
-3  95.00 


Available  from  Micro-Systems    super  Expander . 


V24K  Ram  Expansion . 

V-Expander  (3 -slot) 

V-Expander  (6-slot) 


3149.00 

3  4995 

S  85.00 

Joy  Stick  (Arcade  Quality] S  29.95 

Software 
V-TERCOM  —  Terminal  Communicotor 
program 

Cdssette ^3  10,00 

Diskette 3  15,00 


Programmers  Aid  Cartridge 

VICMON  tvlochlne  Language 

Monitor 

Introduction  to  Basic 
Programming. 


Introduction  to  Computing 

Programmable  Character/Set 
Graphics  Editor 


S  65,00 
3  55,00 

3  55.00 

_S24.95 
_S24.95 
Game- 
.3  14.95 


VIC-20  Programmers  Reference 
Guide 


3  15.95 


[Vtes,  Please  send  me 


QIY 


MODEL* 


NAME 


TOTAL        (In  Texas,  add  5%  sales  tax) 


If^MEDIATE  DELIVERY  — 

Your  Name. 


PRICE 


Address. 
City 


.State. 


^Zip. 


payment  method:  Check  D    Card-Exp.  Date. 

Master  Card  # 

Visa  # 


Americon  Express  #. 
Signatu  re 


Micro-Systems 

'  Registered  Trademori<  or  Commodore  Inl 


2554  Southwell  •  Dallas,  Texas  75229  •  (214)  484-7836 


Notallb 


lusiness 


And  weVe  got  the 


As  you  know,  one  picuire  is 
worth  a  few  thousand  numbers. 

As  you  may  not  know, 
Apple"  Business  Graphics 
software  can  generate  more 
types  of  pictures,  in  more 
colors,  using  more  data  than 
any  other  graphics  package. 

So  you  not  only  get  the  usual 
bar  graphs  and  pie  charts.  You 
also  get  unusual  bar  graphs 
and  pie  charts.  Sophisticated 
line  and  area  graphs.  Even 
scattergrams.  All  teamed  with 
extremely  useful  and  powerful 
features— exploded  views, 
unlimited  overlays,  floating 
titles  and  more. 


Apple 

Vis  [Trend/ 
VisiPlot 

pfsGraph 

Graph  Types 

Line 

Yes 

Yes 

Yes 

Vertical  Bar 

Yes 

Yes 

Yes 

Horizontal  Bar 

Yes 

No 

No 

Side-by^de  Bar 

Up  to  4 

2 

4 

Pie 

Yes 

Yes 

Yes 

Partial  Pie 

Yes 

No 

No 

Scattergram 

Yes 

Yes 

No 

Cun'e  Fitting 

5  Kinds 

1 

None 

Data  Points  (Miu! J 

3500+ 

645 

36 

Plotter 

Virtually 

None 

H-P7470A 

Compaiibk 

Any 

Only 

Compatible 

Pascal 

BASIC 

pfs 

RkTvfKs 

BASIC 
VisiCalc 

VisiCalc 

VisiCalc 

MfltJi  Fwnaiims 

Yes 

Yes 

No 

Avcuiabk  Colon 

6 

4 

4 

AppU  BiisBii's!  GruphKi  I!  ai-mliblclor  fjorh  iht-  Apjilc  Hand  Apjilf  (11. 

Equally  important,  with  our 
graphics  package  you'll  find 
more  ways  to  see  what  you're 
doing.  On  the  monitor  of  your 
choice.  And  on  virtually  any 
printer  or  plotter  on  the  market. 


tMiivitiuAL  SM.ES  emomucc.  i«i 


■'     rr    rr     t>  cr  ■  i 


iMHultiH  WES  nfftnmi  i»\ 


lCffu)ra-i.|| 
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taut  !■  RlLLItM 


graphics  aie  alike, 
pictures  to  piDve  it. 


SMJ5  JC*!NSt  FSOKCTSWS  -  1961 


1981  SHIS  ABISST  TOTtt  KMilST 


YEARLY  QUAKERS 


inu  Ktiw:  mm\»i  -  iMi 


k£!:c»t       lisnfK      ii:tri«FM      uud^ib      bftfc^^         arwr 
ItEEEMI 


'^     ,^                               nil  »Ltl  WIIST  tlliL  WUI 

;          M--wt             tfj-Aiil             .ui-je'             c::-;c\ 

Even  on  transparencies  and 
slides  (by  combining  Apple 
Business  Graphics  with  pack- 
ages like  Screen  Director™  and 
Target  Image  Maker™). 

All  of  which  makes  for  more 
presentable  presentations. 
And  more  revealing  market 
analyses,  forecasts,  budgets, 
stock  trends,  business  plans  or 
customer  demographics. 

Or  the  information  of  your 
choice  from  the  files  of  your 
choice.  Be  it  VisiCalct  Pascal, 
DIF  or  BASIC. 

We  could  easily  tell  you  more. 

But  we'd  rather  show  you 
more.  In  person.  At  any  of  our 
over  1300  full-support  dealers 
(they  also  offer       _  7* 

a  vast  library 
of  other  quality 
software  distrib- 
uted by  Apple 
for  Apples). 

So  pay  one  a 
visit.  And  find  out  how  easy 
it  is  to  turn  a  sea  of  data  into 
data  you  can  see. 


dppkz 


The  most  personal  software. 


Call  (800)  538-9696  for  the  iocaGoei  of  the  auihotiicd  Apf^r  dealer 
war«[  vou.  or  for  informaiion  r«ardlng  coTporarc  purchases  through  out 
Kaiujnal  Account  Program,  In  California  (800)  662-9238-  Or  wriie 
Apple  Compufer  Inc..  Advertising  and  Promoiion  Depi..  20525  Maiiani 
Ave,  Cupertino,  CA  95014. 

Screen  Director  is  a  ti^emark  of  Business  Professional  Software,  Inc. 
Target  Image  Maker  is  a  tiademaik  of  Comshare  Targer  Software.  VisiCalc 
is  a  reguteied  Rademark  of  VisiCcrp. 


14 


COMPUTEI 


November  1<?82,  Issue  30 


Ask  The 
Readers 

The  Editors  And  Readers  of  COMPLiTEi 

Interfacing  An  Apple  To  EEG  I 

I  currently  own  an  Apple  III  Computer  and  wish 
to  interface  a  16  channel  EEC  machine  with  this.  I 
also  have  an  Apple  II  computer  and  may  wish  to 
interface  the  Apple  II  with  the  Apple  III  as  well. 
Can  anyone  supply  the  necessary  information? 

Frederick  T.  Strobl 

How  Many  Languages? 

Exactly  what  languages  am  I  capable  of  using  on 
the  Atari  400?  I  understand  that  assembly  language 
can  be  written  with  an  "Assembler"  ROM  Cartridge, 
but  can't  machine  language  subroutines  be  written 
in  BASIC?  What  book  teaches  about  this  process? 
Also,  I've  heard  that  PILOT  and  FORTH  can  be 
used,  but  I  know  nothing  about  them, 

Stephen  Roszell 

Simply  put,  a  computer  could  theoretically  use  any  lan- 
guage. If  there's  e?iough  RAM  memory  space,  you  could 
haveAPL,  FORTH,  FORTRAN,  COBOL,  or  any  other 
language  you  wanted.  A  language  is  just  a  program.  If 
you  buy  a  language  on  disk,  it  can  be  LOADed  arul  R  UN 
just  like  any  other  progi'am.  Languages  come  as  cartridges 
(Atari  BASIC),  on  disks  (Microsoft  BASIC  on  Atari, 
FORTH  for  PET,  etc.)  or  as  part  of  the  computer's 
hardware  in  ROM  chips  inside.  The  size  of  micro  lan- 
guages can  vary  gi-eatly:  from  less  than  4000  bytes  (for  a 
stripped  down  version  of  BASIC)  up  to  and  beyond  65,000 
bytes  (a  version  of  APLfor  the  SuperPET). 

For  proof  that  a  language  is  a  program,  type  in  the 
program  on  page  114,  October  1 982  —  you  'II  then  have 
Pilot  on  your  Atari.  (In  the  September  issue  we  published 
a  Pilot  for  Apple  and  next  month  we  conclude  with  Pilot 
forPETICBM). 

Machine  Language  is  a  special  case.  It's  in  all 
computers  already,  but  it's  not  easy  to  program.  Each 
Central  Processing  Unit  (CPU  -  the  "computing"  part  of 
a  computer)  follows  instructions  coded  as  numbers.  In  the 
6302  CPU,  for  example,  the  number  1 69  puts  something 
in  the  "A"  register.  If  you  type  POKE  2000,169:POKE 
2001 ,66:POKE  2002,96  you  have  "written"  a  little 
machine  language  program  which  will  put  the  symbol  for 
the  letter  "B"  iiito  the  accumulator.  You  won't  see  it 
happen,  but  it's  there.  In  this  way,  a  BASIC  program  can 
contain  a  series  of  machine  language  instructions  as 


numbers  in  DATA  statements  and  just  POKE  them 
somewhere  into  memory.  That's  called  a  "BASIC 
Loader." 

The  easier  way  to  progiavi  machine  language  is  by 
using  a  language  called  "Assembly  Language"  which, 
too,  is  a  program  (it  could  be  a  BASIC  program).  Or  you 
can  buy  an  "assembler"  and  program  with  it.  There  are 
several  books  on  6502  machine  language  available. 
COMPUTEI  Books  luill  be  publishing  an  introductoiy 
book  on  this  subject.  Machine  Language  For  Begin- 
ners, this  fall. 

Color  For  VIC  Gold  Miner 

In  COMPUTE!  July  1982  you  published  a  very  good 
game  for  Atari  and  VIC  called  "Gold  Miner"  {p. 
27).  It  occupied  my  brother  and  me  —  trying  to  find 
out  how  to  get  the  most  gold  for  our  dynamite.  We 
decided  that  some  color  would  add  to  the  game.  I 
believe  that  the  following  lines  inserted  into  Mr. 
Weber's  game  will  make  a  great  game  even  better. 


120 
250 
1020 
lOSO 
5101 
5102 
5121 
5122 
S123 
8040 
8680 


POKE  36879,233 

POKE  Z, 90 :POKEZ+ 30720,0 

POKE  X,1D2:POKEX+30720,2 

POKE  I,81:POKEI,30720,7 

POKE  36879,  INT(RND(1)*24 7 )+8 

FORA=1T02  0:NEXT 

POKE  36879,  INT(RND(1) "247)+8 

FORA=1T0  21:MEXT 

POKE  36879,233 

POKEV,10  2-POKEV+30720 ,2 

POKEZ,42:POKEZ  +  30720,1 


David  St.  Romain 


A  VIC  Toping  Mystery  Solved 

I  only  had  my  VIC-20  for  a  short  time  when  I 
started  having  a  problem:  programs  didn't  load,  or 
came  up  "out  of  memory",  or  loaded  garbage 
graphics.  I  had  purchased  a  new  Toshiba  black 
stripe  14"  color  TV  to  go  with  the  computer  and 
only  experienced  the  loading  problem  with  the 
new  TV;  everything  worked  perfectly  when  hooked 
up  to  my  eight-year-old  Electrohome  TV. 

With  excellent  assistance  from  my  dealer  — 
Compupro  Micro  Systems,  Welland  -  I  tried  to 
isolate  the  problem.  I  changed  wiring,  computers, 
recorders,  had  the  TV  tested,  but  the  problem 
persisted.  After  much  frustration  I  hit  upon  the 
solution  by  accident. 

My  problem  disappeared  when  I  reversed  the 
position  of  the  computer/recorder  and  TV!  Instead 
of  having  the  TV  to  the  left  of  the  computer/ 
recorder  combination,  I  moved  it  to  the  right. 

You  might  think  this  is  crazy,  and  to  this  day  I 
am  at  a  loss  to  explain  why  this  worked.  All  I  know 
is  that  I  no  longer  have  any  loading  problems,  but 
if  I  reverse  the  components  my  problem  returns! 

Foster  J.  Zanutto 
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Adventure  on  a  Boat 


Robby  the  Robot  Catcher 


The  SubLOGIC  line  of  children's 
software  (ages  4-12)  is  available 
for  the  Atari  ®400™  and  800™ 
computers. 

Adventure  on  a  Boat 

Go  fishing  for  points  in  the  waters  of  Fantasy 
where  anything  can  happen.  32K 

Robby  the  Robot  Catcher 

Baby  robots  are  falling  from  the  skies. 
Catch  them  if  you  can.  32K 

Sky  Rescue 

Use  your  helicopter  to  rescue  the  people 
of  frata  from  the  Mad  Bomber.  32K 

These  and  other  children's  games  are  on 
cassette  for  $19.95  or  on  disk  for  $24.95. 


IjLJflitl^Vf/Wii 


or  for  direct  orders,  add  $1.50  and  specify  UPS  or  first  class  mail. 
Illinois  residents  add  5%  sales  tax.  Visa  and  MasterCard  accepted. 


Sky  Rescue 


^ISItMD 


Communications  Corp. 
713  Edgebrook  Drive 
Champaign,  I L  61820 
(217)359-8482 
Teiex:  206995 


fa  public  school  systems  across  the 
United  States,  PLATO®  educational 
software  has  proved  that  it  stimu- 
lates aiad  speeds  learning.  Notv, 
for  the  first  time,  Control  Data 
has  put  PLATO  lessons  on  micro- 
computer disks,  so  your  child  can 
learn  at  home— and  enjoy  it. 

For  information  on  PLATO 
educational  software, 
or  to  order,  call 
toU  free  800/233-3784. 
In  California,  call 
800/233-3785,  or  write  ^ 

Control  Data  Publishing  Co.,   1^^ 
RO.  Box  261127,  i 

San  Diego,  CA  92126.  M 


P 


J 


NOW,  QUALITY  EDUCATIONAL  SOFTWARE  IS 
AVAILABLE  FOR  YOUR  HOME  COMPUTER. 

•  PLATO "  software  now  available  on  disks  in  Math,  Physics,  Foreign  Languages, 
Computer  Literacy— and  more  is  on  the  way. 

•  For  use  on  your  Apple  II  Plus,TI  99/4A  or  Atari  800. 

•  Introductory  Offering:  Single  lesson,  $45.00;  additional  lessons,  $35.00  each. 
10-day  money-back  trial. 


CHOOSE  THE  LESSONS  THAT  FIT 
YOUR  CHILD'S  NEEDS. 


•  Basic  Number 
Facts:  lets  your  child 
practice  basic  niun- 
bet^,  including  addi- 
tion without  carrying, 
subtraction  without 
borrowing  and  multi- 
plication/division 
with  single  digits.  Kids 
race  against  time  to 
build  up  their  speed 
in  these  math  areas.  Designed  for  elementary 
school  age,  or  any  child  ^dio  needs  practice 
with  basic  whole  number  operations. 

•  Whole  Numbers:  simulates  apinballgame 
to  hold  and  build  interest  in  whole  number 
operations.  Problems  include  addition,  sub- 
traction, multiplication,  division  and  mixed 
numbers.  Designed  for  elementary  and 
junior  high  age  groups. 

•  Decimals:  kids  are  challenged  to  break 
balloons  by  entering  the  correct  decimal 
corresponding  to  the  position  of  the  balloon 
on  a  vertical  line.  Numbers  are  entered  on  a 
trial-and-error  basis.  Software  automatically 
adjusts  difficulty  to  the  child's  performance. 
For  elementary  math  students. 

•  Fractions:  same  format  as  Decimals,  but 
requires  the  use  effractions  to  break  the 
balloons.  Numbers  are  entered  on  a  trial- 
and-error  basis.  Balloons  may  burst  in  any 
order  until  none  are  left.  Difficulty  adjusts 
to  your  child's  performance.  For  elementary 
math  students. 


•  Computer  Literacy— Introduction:  this 
lesson  is  presented  in  a  Mendly,  non-intimi- 
dating manner  with  touches  of  humor  and 
simple,  supportive  graphics.  It  presents  the 
history  and  uses  of  computers  in  today's 
society.  Designed  for  junior  or  senior  high 
and  vocational  school  students. 

•  French  Vocabulary  Builder. 

•  Spanish  Vocabulary  Builder. 

•  German  Vocabulary  Builder:  students 
are  presented  with  a  basic  vocabulary  of 
500  words,  including  useful  verbs,  number 
words  or  common  words  for  traveling  or 
in  the  home.  Groups  of  related  words  give 
learners  context  and  similarity  clues,  which 
help  increase  foreign  language  skills. 
Lessons  supplement  introductory  and/or 
refresher  coursework, 

•  Physics— Elementary  Mechanics: 

provides  a  problem-solving  test  in  the  ele- 
mentary mechanics  of  physics.  Students 
are  shown  a  physical  problem;  then  must 
"purchase"  the  missing  information 
needed  to  answer 
it  correctly.  The 
emphasis  is  on 
understanding  the 
problem,  rather 
than  just  supply- 
ing the  correct 
answers.  Designed 
for  senior  hig^ 
age  level. 


ONTROL     X    L«/\l  V--/ 


CONTRPL 
DATA 
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Dump  Atari  VWndows  To  Printer 

In  his  article,  "Copy  Atari  Graphics  To  Your 
Printer"  (COMPUTE!,  June  1982),  Mr.  Straw  offers 
several  subroutines  which  will  copy  various  graphics 
modes  to  the  printer.  How  can  the  text  windows  of 
these  modes  also  be  sent  to  a  printer? 

K.  Gottlieb 


lO 


OPEN  #4,9,0, 
ICS  5 
310OO  OPEN  #1,8,0, "P: 
FDR  Y=0  TO  39 
FOR  X=Q  TO  79 
LOCATE  X,Y,Z 
IF  Z  =  0 
0 

IF 
0 

IF 
O 

PUT  #1 
IF  X=79 
NEXT  X 
NEXT  Y 
POKE  656,0 
FOR  Y=0  TO 
LL*:NEXT  Y 
CLOSE  #1: RETURN 


E:":DIM  LL* ( 40> : GRAPH 


31010 
31020 
31030 
310A0 

31050 

31060 

31070 
31080 
31090 
31  lOO 
31110 
31  120 


I 


THEN  PUT  #1,32:G0T0  3108 


Z=i  THEN  PUT  «1,42:G0T0  3108 


Z=2  THEN  PUT  #1,43:GQT0  3108 


1  1  1 
THEN 


#1 


I 


POKE  657, O 

3: INPUT  #4, LL*; ? 


#1 


i 


31130 

This  modification  to  Mr.  Straw's  screen  dump  routine 
copies  the  text  window  (as  well  as  the  graphics  screen)  to 
the  printer.  Because  LPRINT  cannot  reliably  be  used  to 
send  single  characters,  file  #1  is  opened  to  the  printer 
(line  31000),  and  PUT  is  used  to  send  the  bytes.  In  order 
for  the  text-window  "dump"  to  work,  file  #4  must  have 
been  previously  OPE  Ned  before  the  subroutine  is  called. 
The  OPEN  statement  shmdd  come  before  the  GRAPHICS 
statement.  LI^  should  also  be  dimensioned  (see  line  10). 

VIC  Superexpander  Graphics 

Tliis  program  will  let  you  transfer  screens  of 
graphics  created  with  the  VIC  Superexpander  to 
the  1515  printer.  It  works  best  in  modes  two  and 
three  and,  while  it  does  give  100%  resolution,  it 
takes  just  over  ten  minutes  per  screen. 


IH      HH 


10  GRAPHIC2:COLOR0,0,5,5:FORU 

=0TO50  0STEP40 :CIRCLE2 , 

511,511,U,500-Li:NEXT 
20  DIMAS{19) 
30  Y=4096:OPEN1,4 
40  FORE=0TO154STEP7:D=-1 
50  FORZ=0TO190STEP10:D=D+1 
60  W=Y+(Z*16)+E 
70  FORF=0TO6 
80  A%(F)=PEEK(W+F) 
90  NEXTF 

95  FORT=0TO9:B% (T)=0:NEXTT 
100  S=256:FORL=0TO7:S=S/2 
110  IF(A%(I)ANDS) 
120  NEXTI:NEXTL 

130  FORF=0TO7:IFB%  (F)<128THENB%  (F)  ■■ 
140  A$(D)=A$(D)+CHR$(B%(F) ) :NEXTF 
150  IFD<19THENNEXTZ 


FORI=0TO6 
STHENB% (L)=B% (L)+(2Tl) 


•B%  (F)+128 


160  FORF=0TO18 

170  PRINT#1,CHR$(8)A$(F); 

180  AS{F)="":NEXTF 

190  PRINT#1,CHR$(8)A$(19) 

200  A$(19)="";R=FRE{0) 

210  NEXTE 

220  PRINT#1,CHR$(15) rCLOSEl 


Richard  HoUeran 


Atari  Listing  Conventions 

I  don't  know  what  a  few  of  the  symbols  used  in 
COIViPUTE!  to  specify  escape  sequences  mean  (for 
example,  {A} ).  I  own  an  Atari  800  and  if  you 
could  print  a  complete  list  of  these,  I'm  sure  that  I 
and  many  others  would  appreciate  it. 

Ashley  Fryer 

To  display  special  graphics  characters,  or  to  move  the 
cursor  around  using  a  PRINT  statement,  the  Atari  uses 
special  control  characters.  To  make  it  easy  to  type  in 
programs  appearing  in  COMPUTE!  which  include  these 
characters,  we've  developed  a  listing  convention  wdh 
instructions  on  hmv  to  type  in  these  characters  when 
entering  a  program  from  the  magazine.  The  conventions 
are  published  in  every  i.ssuefor  convenience.  See  page 
212,  October  1982. 

SuperPET  Users  Groups 

hi  this  column  in  August  1982,  P.  V.  Skipski  asked  if 
there  were  ayiy  users  groups  forming  for  owners  of  the 
SuperPET.  John  Collins  of  the  Technical  Semices  De- 
partmenl  oj  Commodore  UK  replies: 

Within  the  LP.  Sharp  Associates  network's  Mailbox 
service  is  a  group  called  SPET.  This  is,  however, 
mainly  of  interest  to  APL  users.  There  is  also  a  group 
called  TEACH,  for  users  of  APL  in  education. 
Sharp's  New  York  office  is  at  Suite  2 1 0,  230  Park 
Avenue,  NY,  NY  10169.  Telephone  (212)  557-1200. 

Running  40-Column  Programs  On  Ihe  8032 
PET/CBM 

I  recently  typed  in  Mike  Peterson's  "Maze  Race" 
(July  1982)  and  discovered  it  won't  run  on  my 
CBM  8032.  Is  there  any  way  to  adapt  a  40-coiumn 
program  to  the  80-column  screen? 

Charles  Lewis 

An  excellent  solution  is  the  program  published  in 
COMPUTE!  by  CJnam  Chee,  "Running  40  Column 
Progmms  On  A  CBM  8032"  (May  1981,  p.  130). 


I 


COMPUTE!  welcomes  questions,  comments,  or 
solutions  to  issues  raised  in  this  column.  Write  to: 
Ask  The  Readers,  COMPUTE!  Magazine,  P.O.  Box 
5406,  Greensboro,  NC  27403.  COMPUTE!  reserves 
the  right  to  edit  or  abridge  published  letters.  C 


FOR  THE 

ATARI 
400/800 


by  James  Albanese 


Nail-biting  arcade  excitement! 
Available  on  diskette  or  cassette. 
Requires  32K  of  user  memory. 
At  your  ATARI  software  dealer — $29.95 


QUTiLrry 

SOFTW7IRG 


6660  Reseda  Blvd.,  Suite  105 
Reseda,  CA  91335 
(213)  344-6599 
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Computers  And 
Society 


David  D.  Thornburg 
Associate  Editor 


E.7.  &  T. 

I  just  finished  seeing  Spielberg's  film  E.T.  for  the 
second  time.  I  can't  imagine  anyone  who  didn't 
feel  a  deep  sense  of  sympathy  for  the  poor  creatm-e 
left  on  earth  by  accident.  His  valiant  attempts  to 
contact  his  ship  made  this  one  of  the  most  touching 
and  heartwarming  films  ever  made. 

It  is  interesting,  though,  to  consider  just  how 
unsophisticated  our  own  computer-based  com- 
munications services  really  are.  Those  of  us  who 
use  various  information  networks  and  bulletin 
boards  have  to  carry  a  collection  of  phone  numbers 
and  log-on  procedures.  Furthermore,  once  we  are 
connected,  we  need  to  remember  the  correct  com- 
mand syntax  to  access  services  on  each  of  the 
systems. 

While  I  find  that  I  derive  a  great  deal  of  value 
from  these  services,  I  can't  pretend  to  say  that  I  am 
happy  with  the  primitive  state  of  their  development. 
For  example,  suppose  you  belong  to  information 
utility  A  and  I  belong  to  utility  B.  Each  service  has 
its  own  electronic  mail  system,  but  neither  allows  us 
to  communicate  across  the  utility  botmdaries.  This 
makes  as  much  sense  as  saying  that  people  with 
phone  service  provided  by  G.T.  &  E.  can't  contact 
people  on  the  Bell  system. 

There  are  many  solutions  to  this  problem. 
The  Creadon  of  one  massive  utility  is  one  solution  I 
don't  care  for.  There  is  no  technical  reason  that 
messages  destined  for  one  network  can't  be  auto- 
matically forwarded  to  the  other  networks  as 
needed.  Since  both  sender  and  receiver  pay  for 
this  service,  the  various  utilities  don't  even  have  to 
keep  track  of  the  balance  of  message  traffic.  If 
such  a  system  becomes  commonplace  (and  it  mu  t 
if  electronic  mail  is  to  become  a  commercial  reality), 
then  we  would  be  free  to  subscribe  to  one  utility  on 
the  basis  of  the  services  it  provides  and  know  that 
oiu'  decision  would  not  ]>reclude  oi.r  communica- 
tion with  someone  who  made  a  different  selection. 

I  am  a  strong  proponent  of  computer-ba.sed 
message  systems,  but  until  the  various  utilities  let 
people  communicate  across  their  boundaries,  it  will 


be  hard  to  think  of  these  utilities  as  more  than 
hobbyist  ventures. 

More  Movie  Magic 

There  are  a  few  reasons  I  haven't  reviewed  movies 
in  this  cokuTin.  First,  most  films  are  long  gone  by 
the  time  this  column  gets  into  print  and,  second,  I 
hate  standing  in  lines. 

Nonetheless,  I  find  that  I  have  been  going  to 
movies  more  often  -  if  for  no  other  reason  than  to 
see  the  commercial  use  of  computer  animation. 
Conventional  animation  techniques  (such  as  eel 
animadon  using  hand-painted  celluloid  sheets) 
have  long  been  used  to  create  the  illusion  of  com- 
puter graphics,  but  until  recendy,  the  actual  use  of 
computer  generated  imagery  has  been  limited  to 
very  short  segments.  Note  that  I  am  restricting 
my  comments  to  big  box-office  films.  Numerous 
films  using  computer-generated  images  have  been 
around  for  years.  Anyone  who  has  not  seen  John 
Whitney's  Arabesque,  for  example,  should  watch  for 
it.  It  is  sometimes  shown  on  PBS  and  is  very  much 
worth  seeing. 

Prior  to  this  year,  one  of  the  most  successful 
films  to  use  computer-generated  imagery  was  Star 
Wars,  specifically  the  "Death  Star  sequence,"  in 
which  the  attackers  are  briefed  on  their  strategy 
for  the  destruction  oi  Death  Star.  This  mono- 
chrome sequence  was  made  for  Lucasfilm  by  arlislV 
cumputerist  Earry  Ctiba.  From  this  beginning 
Lucasfilm  has  built  up  a  computer  graphics  group 
that  includes  talented  people  like  Loren  Carpenter 
Loren  has  made  extraordinary  practical  use  of 
fractal  geometry  in  the  generation  of  landscapes 
and  planet  land  masses.  His  work  is  so  realistic 
that,  given  the  jjace  of  an  action  film,  it  is  virtu- 
ally impossible  to  tell  that  the  image  has  been 
synthesized. 

While  the  new  wave  oi  ycnuig  film  makers  is 
perhaps  more  inclined  to  make  use  of  new  technol- 
ogy, the  old  established  studios  clearly  do  not  want 
to  be  left  behind.  In  Walt  Disney's  TRON,  for  ex- 
ample, a  significant  portion  of  the  film  {about  one 
half  hour)  was  made  from  coinptiter-generated 
images.  I  saw  this  film  along  with  a  group  of  teen- 
agers. After  the  film  one  of  the  kids  said  "Boy!  You 
sure  enjoyed  yourself.  How  come?  After  all,  it's  a 
pretty  dumb  story." 

Well,  the  "how  come"  part  is  pretty  easy.  I 
wasn't  paying  much  attention  to  the  jilot  (that 
being  all  too  easy  to  follow).  I  was  paying  a  lot  of 
attendon  to  some  of  the  most  spectacular  computer 
graphics  I  ha\e  ever  seen.  Two  graphics  groups 
were  involved  in  making  the  bulk  of  the  images: 
Information  International,  Inc.,  and  MAGI.  Each 
seemed  to  be  trying  to  show  the  other  how  good 
they  were.  The  result  is  that  the  viewer  is  the  real 
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ALL  THE  EXCITEMENT  .  .  . 
WITHOUT  THE  QUARTERS! 


PACHTiC  COAST 


^Or 


Datasoft'"  brings  the  thrills  of  a  video  arcade  to  your  living  room  with  four  new  programs 

for  your  16K  Atari=  400/800  Home  Computer.  In  Canyon  Climber  you  explore  the  beauty  and 

meet  the  challenges  of  the  Grand  Canyon.  Face  angry  goats,  fierce  Indians  and  overbearing 

birds.  Next,  step  up  and  try  your  lucl<  at  Shooting  Arcade.  Take  aim  at  stampeding  elephants, 

waddling  ducks  and  jumping  bunnies,  Then,  join  the  tortoise  and  the  hare  as  they  race 

across  Pacific  Coast  Highway.  But  watch  out  for  rush  hour  traffic  on  the  road  and  slippery 

boats  in  the  water.  And  finally,  run  away  to  the  circus  in  Clowns  and  Balloons.  You're  in 

the  spotlight  as  you  catapult  to  the  very  heights  of  the  big  top  to  bust  the  balloons. 

So  go  to  the  arcade  tonight  without  leaving  your  house.  Check  with  your  local 

software  dealer  or  send  check  or  money  order  with  $2.00  postage/handling. 

California  residents,  add  6%  sales  tax. 
Available  on  cassette  or  diskette.  Suggested  retail  price  $29.95 

NiiS-  COWRJTFR  SOFTV/ADE 

19519  Business  Center  Drive 
Northridge.  CA  91324    •   (213|  701-5161 


Atari  is  a  registered  trademark  of  Atari  Computer,  Inc- 


»  1982  Datasoft  Inc.- 


winner.  Whether  the  effect  was  the  partial  trans- 
parency of  a  craft's  wing,  the  subtle  shading  and 
reflection  from  a  spherical  surface,  or  any  of  the 
other  myriad  effects  in  the  film,  the  use  of  computer 
animation  in  TRON  created  a  film  that  would  have 
been  totally  different  had  it  been  made  any  other 
way. 

This  brings  me  back  to  an  old  topic.  The  com- 
puter animation  in  TRON  is  a  new  art  form  distinct 
from  any  other.  The  goal  was  not  to  have  the  com- 
puters replicate  scenes  that  would  be  the  natural 
result  of  hand  sketches  or  photographs,  but  rather 
to  let  the  computer  generate  images  of  a  highly 
fantasized  model  of  its  own  inner  workings.  This 
aspect  of  the  computer  graphics  was  so  important 
that  those  scenes  using  conventional  sets  were 
painted  to  resemble  the  computer-generated 
imagery  as  closely  as  possible. 

This  doesn't  mean  that  computers  can't  gener- 
ate realistic  images.  They  can.  It  remains  to  be  seen 
in  which  direction  the  continued  creativity  of  film 
makers  will  push  this  new  medium. 

For  a  glimpse  into  the  world  of  high  resolution 
computer  graphics,  ytju  might  want  to  read  7^he 
Computer  hnugc  (by  Donald  Greenberg,  Aaron 
Marcus,  Allan  Schmidt,  and  Vernon  Gorter,  Addi- 
son-Wesley  Publishing  Co.,  1982),  a  new  book  that 
not  only  presents  a  beautiful  sampler  of  computer- 
generated  images,  but  also  provides  a  good  de- 
.scription  of  the  techniques  used  in  computer 
graphics.  Although  outside  the  capabilities  of  the 
computer  systems  found  in  most  homes,  the  illus- 
trations point  the  way  toward  the  day  when  resolu- 
tions on  the  order  of  2048  by  2048  pixels  will  be 
al'fordable  to  the  average  computer  arlisl.  Until 
that  time,  books  like  The  Comjjulcr  Image  and  iilms 
like  TRON  will  provide  clearly  marked  goals  to- 
wards which  we  home  computerists  can  reach,      @ 


Improve  your  keyboard  skills 

witn  Wasterfype. 

A  typing  program  for  the  Apple  II  that 
dares  to  be  fun.  But  it's  not  just  child's  play. 
No  matter  who  you  are,  your  computer  will 
become  a  more  efficient  tool,  as  you  become 
a  more  proficient  typist.  And  MasterType 
can  help.  Dramatically. 

But  don't  just  take  our  word  for  it. 

Infoworld  magazine  had  this  to  say 
about  Lightning  Software's  Hi-Res  MasterType: 
"MasterType  is  an  excellent  instructional 
typing  game.  We  had  fun  reviewing  it,  and 
we  highly  recommend  it  to  those  who 
want  to  learn  typing  in  an  unconventional 
but  motivating  way" 

Infoworld  also  went  on  to  rate  Master- 
Type  as  Excellent  in  all  categories. 

Good  news  for  Atari  owners! 

MasterType  will  introduce  an  Atari  version 
on  July  1st.  Watch  for  it! 

Attention  all  Dealers. 

Don't  miss  out  on  one  of  the  hottest 
selling  software  products  on  the  market.  Call 
today  for  a  free  demo  disk. 


Discover  how  easy  It  is  for  you  to  get 
useful  results  from  your  computer. 

For  PET/CBM 

nesi"'"^"'  Understanding  Your  PET/CBM $16.95 

oes"'"*"'  Vol! :  Basic  Programming 

"^'  PET  Graphics  ,..S  6.95 

For  OSI  C1P/C4P 

Understanding  Your  C1P/C4P S  9.95 

^'fg"^  J'  A  Worl<bool<  of  BASIC  Exercises 

For  VIC 

Understanding  Your  VIC $13.95 

Vol   1:  Basic  Programming 

'^ff  /^"'^  V-*fcP^  Money  Sack  GuBrantee.  V*SA*IC  AqMpled. 

All  prices  include  UPS  or  lirst  class  postago- 

TIS  INC 

Total  Information  Services,  Inc. 

Box  921,  Dept.  C 

Los  Alamos,  NM  87544 


Atan  is  a  fegi^rercfl  irsdemarnof  Atai 


Aoijle  II  "S  a  egistered  trademar1<  of  AoDie  Comouter,  Inc 


How  about  a  nice  vacation  on  the 
beaches  of  France  -  for  just  $39.95? 


At  SSI.  we  think  that  our  latest  software  for  the  Atarif  TRS-80* 
and  Apple-  —  BATTLE  FOR  NORMANDY™  —  is  more  than  a 
great  strategy  game.  We  think  of  it  as  a  great  vacation  package. 
After  ail,  we  arc  whisking  yo"  off  to  the  northern  coast  of 
France  for  25  days  of  fun  and  excitement  (June  6  to  30,  1944) 
—  all  for  just  $39.95! 

Of  course,  we're  not  promising  peace  and  quiet  There  is  a 
vrsis:  going  on.  you  know....World  War  II! 

We"  11  be  taking  you  to  the  beaches  of  Normandy  in  style  Not 
on  a  mere  jumbo  747  or  an  ocean  liner,  but  an  LCI  (that's 
Landing  Craft  Infantry).  Lets  see  the  Joneses  top  that! 

Like  any  good  traveler, 
you  need  to  plan  ahead. 
What's  the  weather  going 
to  be  like  out  there?  Rough 
and  stormy?  Calm  and 
gorgeous?  It's  hard  to  say, 
so  you'd  better  be  pre- 
pared for  all  kinds. 

How  about  supplies? 
Well,  we're  a  little  tight  on 
luggage  space,  so  you'll 
have  to  juggle  among  the 
things  you  really  need; 
fuel,  general,  and 
combat  supplies. 

How  about 
some  friend-  j.  ^  ' 

ly  sea  bom- 
bardment to 
let  the  natives  ' 
know  you're 
coming? 

After  all,  \      ' 

you  don't  \ 

want  trouble  , 

once  you  hit  the  ■-  *       " 

beaches.  The 
natives  are  a  bit 


hostile  at  Erst  and  a  little  naval  artillery  fire  really  helps  to 
loosen  them  up. 

And  our  service?  Have  we  got  good  service  —  and  plenty  of 
ft!  Whole  di\isions  and  regiments  of  infantry,  paratroopers,  tank 
units,  and  commandoes  are  at  your  every  beck  and  call.  We  do 
have  to  apologize  for  their  dlBFerent  leadership  and  combat 
ratings.  It's  so  hard  to  get  good,  consistent  help  these  days. 

You  want  sightseeing?  You've  got  sightseeing!  Nice  historical 
towns  like  St  Lo,  Cherbourg,  and  Caen  —  which  you  Just  have 
to  take  in  (or  take  over,  as  the  case  may  be.) 

We  know  there's  a  lot  that  goes  into  preparing  for  a  vacatioa 

and  we  don't  want 
Y^y  (Q  worry  about 

the  details  one  bit 
SSI  is  one  of  the 
most  advanced  com- 
panies around 
because  we're  totally 
,    computerized.  Our 
great  computer  pro- 
gram takes  care  of  all 
tfie  dirty  work  so  all 
you  do  is  enjoy.  After 
all,  you're  on  this  trip 
for  tfie  fun  and 
games,  not  work.  And 
if  you  have  a  hard 
time  finding  fiicnds 
to  play  with,  who 
-     needs  friends?  You 
can  play  solitaire 
against  the  computer 
any  time. 

For  complete  details 
sec  the  travel  agent 
at  your  nearest  game 
or  computer  store 
today! 


rid  M/C  holders  can 
order  direct  by  calling  800-227-1617,  ext  335  (tofl  free).  In  California,  call 
800-772-3545,  ext  335.  To  order  by  mail,  send  youi  check  to.-  Strategic 
SimulaUons  Inc.  465  Fairchiid  Driwe.  Suite  108.  Mountain  View,  CR  94043. 
(Caiifomia  residents,  add  6.5%  sales  tax.) 


32K  cassette  or40K  disc  for  the  Atari*  400/800;  16K  ca» 
for  the  TR5^80"  Level  II.  Models  I  &  lU;  and  48K  disc  for  the  Apple*  II  with 
Applesoft  ROM  card  Please  specify  which  vereion  when  ordering, 

WKITE  FOR  A  FREE  GOLOK  CATALOG  OF  ALL  OtJR  GAMES. 


Apple  is  a  registered  Iradema*  ofApple  Computet  Inc. 


AlarUs  a  registered  trademark  of  Atari  inc. 


TRS-80  is  a  iKi^istered  iradL'mBrk  of  the  Tandy  Corporation. 
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Most  people,  after  working  with  their  computer  for  awhile,  would  like  to  add  some  major  accessories:  a  disk  drive,  a 
printer,  or  more  RAM  memory.  This  can  be  a  difficult  decision.  Which  one  should  you  buy  first?  And,  after  that's 
decided,  how  do  yon  select  the  best  model?  Here  are  some  guidelines  which  might  help  you  to  clarify  your  needs. 

What  To  Buy  Your  Computer 

For  Christmas 

Tom  R  Holfhill 
Features  Editor 


Whether  they  know  it  or  not,  personal  cdhiputer 
enthusiasts  and  amateur  phoiogiaphers  have  a  lot 
in  common.  After  they  acquire  liieir  shiny  new 
equipment,  they  quickly  start  wondering  what 
accessories  they  should  buy. 

Shutterbugs:  "Should  I  get  a  wide-angle  lens 
first,  or  a  telephoto?  Or  maybe  a  strobe?" 

Computerists:  "Should  I  get  a  disk  drive  first, 
or  a  printer?  Or  maybe  a  modem?" 

Along  the  way,  the  shiuterbug  learns  that  a 
good  lens  can  cost  more  than  the  camera,  and  the 
computerisl  discovers  that  a  disk  drive  can  cost 
more  than  the  computer.  Such  is  life. 

Some  people  can  afford  to  equip  themselves 
with  complete  systems  from  the  beginning.  For  the 
rest  of  us  who  were  born  with  polystyrene  spoons 
in  our  mouths,  choices  must  be  made.  Should  I  buy 
that  new  peripheral  this  month .  or  make  the 
mortgage  payment?  Obviously,  in  a  situation  such 
as  this,  the  only  sensible  choice  is  to  buy  the 
peripheral.  Btit  which  one? 

The  tvpical  dilemma  faced  bv  many  newcomers 
to  per-sonal  computing  is  whether  to  add  a  disk 
drive  first  or  a  printer.  Others  grow  hungry  for 


A  typical  acoustic-coupled  modem  jor  linking  rompiilers  over 
telephone  lijws. 


more  memory.  Still  others  want  to  let  their  com- 
puters talk  to  the  world  outside  and  wonder  if  they 
can  make  use  of  a  modem.  This  last  group  should 
see  "A  Btiyer's  Guide  To  Modems"  elsewhere  in 
this  issue. 

Disk  Drives 

Before  buying  any  peripheral,  you  should  first 
evaluate  exactly  what  it  is  you  warn  to  do  with  your 
computer.  Then  you  can  decide  if  the  peripheral 
will  help  accomplish  it  or  not.  This  might  sound 
elementary,  but  it's  surprising  how  man)-  people 
wander  around  comptiter  stores  with  no  clear  idea 
about  what  they  want  from  a  gadget. 

For  example,  one  pinx:haser  of  a  $1,000  com- 
puter got  upset  recently  when  he  learned  that  no 
simple,  plug-in  system  of  home-control  equipment 
was  available  yet  for  his  machine.  "What  good  is  a 
computer  if  it  can't  talk  to  the  outside  world?"  he 
demanded.  "What  else  is  a  computer  for?" 

You  would  think  that  someone  investing  $  1 ,000 
in  a  computer  would  take  the  time  to  insure  that 
the  accessories  he  wanted  were  available.  But  he 
didn't.  What's  more,  the  application  this  man  had 
in  mind  was  to  h(jok  up  his  compiuer  to  his  garage 
door  opener  so  it  would  automatically  open  for 
him  when  he  came  home  from  work  every  day  at 
5:30  —  an  application  more  suited  to  a  $15  timer 
than  a  $1,000  computer.  This  .sort  of  mistake, 
though  on  a  less  obvious  scale,  is  committed  by 
people  all  the  time. 

So  the  key  is  to  identify  your  application,  then 
narrow  down  your  alternatives. 

For  typical  home  computing  -  game-playing, 
simple  home  budgeting,  educational  uses  for  chil- 
dren, average  programming,  and  just  plain  fooling 
around  —  you  may  not  need  a  disk  dri\  e  or  a  printer 
at  all.  A  cassette-based  system  is  fine  for  all  these 
applications.  Cassettes  are  cheap,  rugged,  can  store 
lots  of  information,  and  are  generally  reliable. 
With  most  computers  they  can  store  both  programs 
and  data  files. 


I 


PET/CBM 


RperClip 

Professional  Word  Processor  at  a  Breakthrough  Price 


PaperClip™  performs  all  the  advanced 
features  found  in  Word  Processors  costing 
much  more.  .  , 

1)  Full  screen  editing.  2)  Copy/Transfer 
sentences  and  paragraphs.  3)  Insert/ 
Delete  sentences  and  paragraphs. 
4)  Headers/Footers/Automatic  page 
numbering.  5)  Justification/Centering. 

6)  User  defineable  keyphrases. 

7)  Supports  both  cassette  and  disk. 

8)  Variable  data  -  Form  letters. 

9)  Horizontal  scrolling  up  to 
126  characters. 

1 0)  Insert/transfer/erase 

Also  available  for  Commodore  64 

Requires 

Basic  4.0,  32K  memory. 

n2S9P 

Dealer  enquiries  welcome 

BflTTEBIES 
inCLUDED 

71  McCaul  Street 
Toronto,  Ontario 
Canada  M5T  2X1 
(416)596-1405 


columns  of  numbers.   11)  Add/subtract 
columns  of  numbers.   12)  Supports  most 
dot  matrix  and  letter  quality  printers.  In  fact, 
a  printer  set-up  routine  is  supplied  to 
take  the  best  advantage  of  the  printer  at 
hand.   13)  French  and  Math  technical 

character  sets 
available. 


We  could  tell  you  we  make 

't  have  to. 


You  keep  Br0derbund  at  the  top  of  the  best  seller 
lists,  so  you  must  know  what  it  takes  to  make  a 
great  game.  We  think  our  APPLE  and  ATARI 
games  are  uniquely  challenging  with  action  and 
graphics  second  to  none.  But  you  keep  ask- 
ing for  Br0derbund  games  because  they're  just 
plain  fun. 


All  for  the 

Apple 

and  Atari 

on  diskette. 


Enjoy  the  magic  of  our  growing  collection.  Lead 
a  daring  rescue  mission  in  CHOPLIFTER.  Or  sur- 
vive the  maze  and  monsters  in  slithery  SERPEN- 
TINE and  LABYRINTH.  Blast  through  the  future 
with  STAR  BLAZER  or  conquer  the  ultimate  pin- 
ball  game  with  DAVID'S  MIDNIGHT  MAGIC.  Take 
up  train  robbing  in  TRACK  ATTACK  or  tense  your 
mind  and  reflexes  in  DUELING  DIGITS. 


Broderbund 


Br0derbund  products  are  available  at  your  retailer  or  by  writing  to: 
Br0derbund  Software,  Inc.,  1938  Fourth  Street,  San  Rafael,  CA  94901  •  Tel:  (415)  456-6424 

Apple  11  is  a  registered  trademarlt  of  Apple  Computer,  Inc.  Atari  Is  a  registered  trademarii  of  Atari,  inc. 


the  finest  computer  games. 
You  keep  telling  us. 


SEAFOX 

Sub  against  the  convoy 
Apple  &  Atari  disk 


DEADLY  SECRETS 

Hi-res  adventure 
Apple  disk 

■^WiHIMMI 

I^VIWH 

MllllliliB 

h9 

miiiiiiB 

APPLE  PANIC 

The  arcade  classic 
Apple  disk,  Atari  cassette  &  disk 


STELLAR  SHUTTLE 

Monsters  and  meteors 
Atari  cassette  &  disk 


Softuiare 


PUT  US  OUT  OF  BUSINESS!  THE  ARCADE  MACHINE  lets  you 
design  and  produce  your  own  computer  games,  without  any  pro- 
gramming l<nowledge!  Send  us  your  best  game  and  enter  the 
BR0DERBUND  ARCADE  MACHINE  CONTEST  We'll  be  giving 
away  thousands  of  dollars  worth  of  hardware  and  software  in 
prizes.  If  you  have  a  creative  touch  and  an  artistic  eye,  you  too 
can  be  an  arcade  designer.  Write  to  Br0derbund  for  contest  details 
or  visit  your  participating  retail  store!  (Available  on  Apple  disk.) 


All  Br0derbund  games  are  fully  guaranteed.  If  they  ever  fall  to  boot,  return  the  original  disl<  to 
Br0derbund  for  a  free  replacement.  If  you  have  physically  damaged  the  disk  please  include 

five  dollars  for  replacement. 
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The  main  problem  with  cassettes,  of  course,  is 
that  they're  slow.  It  can  easily  require  five  or  ten 
minutes  to  load  or  save  a  program  that  could  be 
handled  by  a  disk  drive  in  seconds.  How  valuable  is 
your  time  to  you?  A  little  waiting  may  be  worth 
saving  the  cost  of  a  disk  drive  -  $400  to  $600. 

But  don't  forget  that  a  disk  drive  is  more  than 
just  a  fast  cassette  machine.  Disk  drives  can  open 
up  new  avenues  of  computing.  Certain  progiams 
are  available  only  on  disk  —  sophisticated  games, 
business-type  software,  whole  new  languages.  In 
addition,  disks  differ  from  tapes  in  another  very 
important  way:  disks  are  random  access  devices 
while  tapes  are  limited  to  sequential  access.  To  find  a 
certain  piece  of  data  in  the  middle  of  a  cassette, 
you  (or  the  computer)  must  search  through  all  the 
intervening  tape.  However,  the  read/write  head  of 
a  disk  drive  can  be  directed  by  the  computer  to 
access  the  exact  spot  on  the  disk  where  the  infor- 
mation is  stored.  Anything  you  want  is  only  seconds 
away.  Add  a  2040  disk  drive  to  a  16K  PET,  for 
example,  and  it's  almost  like  adding  about  340K  to 
your  RAM  memory. 

A  good  analogy  is  that  of  records  and  tapes 
with  a  stereo  system.  To  find  a  certain  song  on  a 
tape,  you  must  manipulate  the  fast-forward  and 
rewind  buttons  until  you  zero  in  on  the  right  spot. 


A  5  114"  disk  drive  permits  very  fast,  random  access  of  programs 

and  data. 

Some  cassette  decks  have  automadc  search  systems 
which  do  this  much  faster  than  you  can,  but  they 
still  do  il  ihe  same  way  —  searching  sequentially 
through  the  tape  until  they  sense  the  "dead  spot" 
before  the  target  song.  But  with  a  record,  you  can 
lift  the  tone  arm,  skip  all  the  intervening  songs, 
and  set  it  down  on  just  the  right  band.  This  is  how 
the  read/write  head  of  a  disk  drive  works. 

Random  access  makes  it  much  easier  to  main- 
tain data  bases  and  other  programs  which  regularly 
update  information.  You  can  quickly  retrieve  one 


record  from  a  large  data  file,  edit  or  review  it,  and 
put  it  back  again.  A  cassette  version  might  require 
you  to  retrieve  the  entire  file,  make  your  changes 
or  additions,  and  then  re-SAVE  the  whole  file. 

While  there's  no  denying  the  convenience  and 
flexibility  of  a  disk  drive,  you  must  balance  it  against 
the  cost  and  consider  whether  your  application 
really  justifies  it.  For  instance,  if  you're  interested 
in  word  processing  at  home,  a  disk  drive  will  be  a 
great  help,  but  may  not  be  strictly  necessary.  You 
might  be  able  to  get  by  with  a  cassette-based  word 
processor  and  save  your  money  for  a  printer  in- 
stead; buying  a  disk  later. 

[f  you  do  decide  to  buy  a  disk  drive,  selecting 
which  one  to  buy  probably  won't  be  a  problem.  For 
many  computers  there  is  only  one  model  to  choose 
from,  the  one  sold  by  the  computer  manufacturer. 
If  an  independent  company  makes  a  disk  drive  for 
your  computer,  make  sure  it  is  fully  compatible, 
and  ask  whether  disks  recorded  on  the  manufac- 
turer's drive  will  work  on  the  independent  drive 
and  vice  versa.  Sometimes  the  formats  or  Disk 
Operating  Systems  (DOS)  are  different  and  the 
disks  are  not  interchangeable.  This  may  or  may  not 
be  important  to  you. 

You  might  also  have  a  choice  between  single- 
density  and  double-density  drives,  or  between  single 
and  dual  drives.  A  double-density  drive  costs  more, 
but  stores  twice  as  much  data  on  a  disk  than  a 
single-density  drive,  which  cuts  your  costs  in  half 
for  the  disks  themselves.  Double-density  also  puts 
that  much  more  "disk  memory"  immediately  avail- 
able to  access  b)'  a  program.  A  dual  drive  (two 
drives  in  one  housing)  speeds  up  disk  duplicating, 
file  copying,  and  backups,  and  is  indispensable  for 
many  business  applications. 

Printers 

The  most  common  applications  for  printers  arc 
word  processing  and  program  listings.  It's  impor- 
tant to  pin  down  your  application  as  much  as  possi- 
ble, because  that  will  largely  determine  what  type 
of  printer  you  should  buy. 

For  word  processing,  a  printer  is  esseiuial. 
You  may  be  able  to  gel  by  without  a  disk  dri\e  for 
casual  word  processing,  but  the  whole  point  is  to 
gel  printed  output.  Furthermore,  you'll  need  an 
80-column  printer.  The  next  question  usually 
faced  is  whether  t(j  buy  a  dot  matrix  or  a  letter  quality 
printer. 

Dot  matrix  printers  form  their  ciiaracters  with 
very  small,  tightly  grouped  dots.  The  more  tightly 
grouped  the  dots,  the  easier  the  characters  are  to 
read.  Thus,  a  printer  with  a  9x9  matrix  will  gener- 
ally print  more  legibly  than  a  printer  with  a  7x7 
matrix.  Some  printers  Itave  double-strike  or  em- 
phasized modes;  after  printing  a  character,  the 
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That's  why  Apples  and  Ataris  are  saying: 
I  "Talk  Is  Cheap" 


ITS  CALLED 

THE  SOFTWARE  AUTOMATIC  MOUTH, 

S.A.M.  FOR  SHORT 

I  high  qualrty  speech  synthesizer 
created  entirely  in  software  You  use  it 
as  a  soltware  uliliiy,  load  it  into  RAM. 
and  then  use  your  machine  as  usual, 
excepi  now  you  can  make  your  pro- 
grams talk-  It  generates  Ihe  speech 
sounds  on  demand,  so  there  is  no  limit 
to  what  It  can  say 

When  you  hear  S.A.M  .  you'll  prob- 
ably agree  that  it  sounds  better  than  all 
the  hardware  speech  synthesizers  for 
Apple  or  Atari  computers  And.  it  has  a 
truly  remarkable  price 

VOU  CONTROL  INFLECTION. 
PITCH  AND  SPEED 

With  its  user-variable  inflection.  S.A.M. 
can  accent  words  on  (he  right  syllable 
and  emphasize  the  imporlant  words  in 
a  sentence. 

You  can  also  make  S.A.M.s  speech 
higher  or  lower,  and  faster  or  slower, 
over  a  wide  range  of  settings. 


USE  EASY  PHONETIC  INPUT 
OR  PLAIN  ENGLISH  TEXT 

S  A.M  understands  a  simple  phonetic 
spelling  system,  not  a  mysterious 
alpha-numeric  code.  S.A.M,  helps  you 
learn  phonetic  spelling  by  showing  you 
your  mistakes,  and  the  owner's  manual 
gets  you  started  with  an  English-to- 
phonelics  dictionary  of  1500  words.  So 
its  easy  to  make  S.A.M.  produce 
exactly  the  sounds  you  ^^     - 

want.  ^^    A 

Bui  suppose  you  ^^'-^ 

want  to  type  ordinary  ^••■^ 

English,  or  you  wani  .1.— jt-.- 
your  machine  to  read  a 
word  processor  file 
aloud-  The  S.A.M. 
disk  comes  with  RECI- 
TER, an  English  text- 
to-speech  conversion  ' 
program  thai  lets 
S.A.M.  speak  from 
plain  English  text. 


SAM 


ADD  SPEECH  TO  YOUR  PROGRAMS 
WITH  EASE 
In  a  BASIC  program,  you  add  speech 
wiih  just  a  couple  of  commands.  In  a 
machine  language  program,  il's  just  as 
easy.  S.A.M.  comes  with  four  demon- 
stration programs  to  show  off  its  dis- 
tinctive features  and  help  to  write  your 
own  talking  programs.  Write  adventure 
games  with  talking  characters,  educa- 
^_^_  lional  programs  that 

HJI  explain  aloud,  or 

L.IWI  utilities  with  spoken 

prompts  -  put  your 
imagination  to  work. 


You  can  order 
S.A.M.  directly  from 
DON'T  ASK.  Add 
S2  00  for  shipping  and 
handling  to  your  check 
or  money  order  {or 
order  C.O.D-) 


Hear  S.A.M.  at  your  favorite  computer  store  today! 
Dealer  inquiries  welcome. 

Aspu ■!. iiKXmji* «  Apple Comcuttt  me  . AUfi a « tjsamnani 01  **..  Wc 


S.A.M.  for  the  Apple  11/11  ■!■ 

Includes  an  8-bit  digital-to-analog  con- 
verter and  audio  amplifier  on  a  board. 
Only  $124.95 

Requifes4eK.  disk.  (S.A.M.  takes  up  to 
9K;  RECITER  6K.)  You  will  also  need 
a  speaker 

S.A.M.  tor  the  Atari  400/600 
S.A.M.  talks  through  your  television 
speaker.  No  additional  hardware  is 
required.  Only  S59.9S 
Requires  32K,  disk.  (S.A.M.  takes  up 
9K;  RECITER  6K,)  Note:  to  produce 
the  highest  quality  speech.  S.AM, 
automatically  blanks  the  screen  dunng 
vocal  output;  the  display  is  preserved, 
S-A.M.  can  talk  with  (he  screen  on. 
the  speech  quality  is  reduced. 


►®nTASK 
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printhead  backs  up  a  fraction  of  an  inch  and  prints 
it  again,  filling  in  the  gaps  between  the  dots.  This 
can  produce  highly  legible  type  (the  Atari  program 
listings  in  COMPUTE!  are  examples  of  emphasized 

priming). 


An  80-column  dot  matrix  printer. 


EEPSCH 


An  example  of  a  40-column  dot  matrix  printer. 

Another  thing  to  check  for  when  looking  at 
dot  matrjx  printers  is  whether  the  lowercase  char- 
acters have  true  descenders.  The  descender  is  that 
part  of  a  "y"  or  "g"  or  ","  and  similar  characters 
which  dips  below  the  type  line.  Some  dot  matrix 
printers  lack  a  large  enough  matrix  to  print  descen- 
ders. Instead,  the  character  is  printed  slightly 
higher  so  the  descender  does  not  actually  dip  below 
the  type  line.  Typographical  studies  have  shown 
that  true  descenders  are  easier  to  read.  But  you 
can  often  save  some  money  by  doing  without  them. 

Letter-quality  printers,  on  the  other  hand, 
form  their  characters  the  same  way  typewriters  do: 
by  striking  the  paper  with  a  fully  formed  typeface. 
But  unlike  typewriters,  almost  all  letter-quality 


printers  use  something  called  a  daisy  wheel.  This  is 
just  a  metal  or  plasdc  wheel  with  "petals,"  hke  a 
daisy,  on  which  the  characters  are  impressed.  The 
wheel  rotates  to  position  the  correct  petal  in  front 
of  the  striker.  This  is  faster  and  more  efficient  than 
the  individual  striking  arms  on  typewriters,  and 
the  daisy  wheels  are  interchangeable  for  switching 
character  sets.  Daisy  wheels  are  similar  in  concept 
to  the  striking  balls  on  IBM  Selectric  typewriters. 

Daisy-wheel  printers  produce  the  highest- 
quaHty  type,  but  also  cost  more  than  dot  matrix 
printers  -  usually  much  more.  Dot  matrix  type, 
especially  the  emphasized  style,  is  becoming  more 
acceptable,  but  some  word  processing  applications 
demand  nothing  less  than  letter-quality  type.  Be 
absolutely  certain  what  you  need  before  investing 
in  a  printer. 

One  other  difference  is  speed.  A  daisy-wheel 
is  often  slower  than  a  dot  matrix  printer.  Speed  is 
calculated  in  CPS  (Characters  Per  Second).  An 
average  daisy-wheel  printer  might  have  12  to  25 
CPS  where  a  dot  matrix  would  print  at,  say,  50-80 
CPS.  At  an  average  of  six  letters  per  word  and  225 
words  per  typed,  double-spaced  8'/?  x  11"  page, 
you  can  calculate  low  long  it  would  take  to  print  a 
normal  page. 

Divide  the  CPS  figure  given  in  the  manufac- 
turer's specifications  into  1350.  That  gives  you  a 
rough  estimate  of  the  number  of  seconds  it  will 
take  to  print  out  an  average  page.  At  25  CPS,  the 
page  would  take  54  seconds. 

For  program  listings,  dot  matrix  type  is  almost 
universally  acceptable,  since  the  only  people  inter- 
ested in  looking  at  listings  are  computerists,  who 
are  accustomed  to  it.  If  you  have  no  interest  in 
word  processing,  you  might  also  find  that  a  40- 
column,  instead  of  an  80-column,  printer  is  ade- 
quate. The  price  difference  used  to  be  wider,  but 
recently  the  prices  of  80-column  printers  have 
been  dropping,  so  they  are  becoming  more  popular. 

tor  even  greater  economy,  you  can  also  con- 
sider thermal  printers.  Instead  of  using  ink,  thermal 
printers  "burn"  their  characters  onto  heat-sensitive 
paper.  This  is  the  same  silvery  paper  used  by  some 
printing  calculators,  and  it  costs  more  than  rolls  of 
plain  white  paper.  But  the  printers  are  cheaper  - 
and,  incidentally,  quieter  —  than  dot  matrix 
devices. 

The  large  132-column  printers  are  mainly  for 
business  users  who  need  financial  data  printed  out 
in  many  columns,  and  on  special  forms.  Rarely 
would  a  home  user  need  a  132-column  printer. 
Some  80-column  printers  have  condensed  type 
modes  which  can  .squeeze  132  columns  on  a  stan- 
dard sheet  of  paper. 

Of  course,  the  typical  home  computerist  may 
find  that  he  can  put  off  buying  a  printer  for  now. 


YburVlC20 
never  had  it  so  good! 
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VIC  20  owners  rejoice  I HES  presents  a  com- 
plete range  of  software  from  our  exciting 
series  of  games  to  our  professional  group  of 
utility  and  language  programs. 

Our  new  cartridge  programs  include:  HES 
MON,  an  indispensible  monitor  for  assembly 
language  programmers;  HES  WRITER,  a 


word  processing  program;  Turtle  Graptiics, 
a  fun  and  easy  way  to  iearn  computer  pro- 
gramming; and  VIC  FORTH,  a  powerful  lan- 
guage that  is  many  times  faster  than  BASIC, 
yet  easier  to  use  than  assembly  language. 

HES  is  committed  to  offering  high-quality, 
well-documented  computer  programs  on  a 
continual  basis.  Look  for  our  cartridge  and 
cassette  based  software  at  your  local  dealer. 


Human  Engineered  Software 
71  Park  Lane 

Brisbane,  California  94005 
Telephone  415-468-41 10 


20  IS  a  regiMered  TM  or  Commodore 


Printers  do  come  in  handy  for  serious  program- 
ming, however  (especially  when  debugging);  it's 
nice  to  get  printed  output  from  some  programs; 
and  word  processing  can  open  up  entire  new 
vistas. 

Memory 

It's  easier  to  determine  if  you  need  more  memory 
than  it  is  to  decide  whether  you  should  buy  a  disk 
drive  or  a  printer.  If  you  can  hardly  write  a  program 
without  bumping  into  "ERROR  -  OUT  OF  MEM- 
ORY," then  you  probably  need  more  memory. 

Luckily,  the  price  of  memory  chips  has  been 
dropping  more  dramatically  than  almost  anything 
else  in  the  past  ten  years.  But  how  much  do  you 
really  need? 

Most  personal  computers  these  days  are  ex- 
pandable to  32K  or  48K  of  Random  Access  Memory 
(RAM),  where  1K=  1024  bytes,  or  characters. 
You'll  need  the  full  amount  if  you're  running 
sophisticated  programs  or  disk-based  languages. 
Word  processing  and  high-resolution  graphics  also 
need  lots  of  memory.  The  best  guide  here  is  to 
consider  how  often  memory  has  proven  to  be  the 
hmiting  factor,  and  then  buy  what  you  need. 

Comparison-shopping  for  memory  is  quite 
different  than  for  printers  and  disk  drives.  Gener- 
ally, the  only  "features"  to  compare  are  the  amount 
of  memory  and  the  price.  Memory  chips  do  vary 
somewhat  in  quality,  but  for  the  most  part,  they 
either  work  or  they  don't.  Memory  test  programs 
are  available  for  many  computers  so  you  can  check 
this  out.  Memory  is  less  prone  to  require  servicing 
than  are  disk  drives  and  printers,  which  depend  on 
many  precisely  fitted  moving  parts.  About  the  only 
maintenance  a  memory  board  needs  is  occasional 
cleaning  of  the  contacts  —  if  it's  a  plug-in  board  you 
can  reach  -  although  rarely  a  chip  will  work  lose. 
Yoti  might  even  consider  whether  it  would  be 
worth  it  to  you  to  invest  in  a  memory  board  with 
gold-plated  contacts,  which  conduct  better  and 
corrode  less  than  tin-plated  contacts. 

Some  memory  board  manufacturers  claim 
superior  screen  clarity  for  their  products.  Some- 
times extra  memory  overburdens  the  computer's 
power  supply,  which  can  degrade  screen  quality. 
Improper  installation,  dirty  contacts,  and  increased 
Radio  Frequency  (RF)  interference  are  other  causes 
of  screen  problems.  It  is  possible  that  low  quality 
components  or  a  poorly  assembled  board  can 
affect  screen  clarity,  so  if  this  concerns  you,  investi- 
gate the  product,  read  reviews,  and  get  opinions, 
before  buying. 

Whatever  peripherals  or  accessories  you  decide 
to  buy,  evaluate  them  as  carefully  (or  more  care- 
fully) as  you  did  your  computer.  Peripherals  deter- 
mine the  "personality"  of  your  system,  © 
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COMPUTE!  is  looking 

for  programs  and  tutorial 

articles  on  the  Sinclair, 

Tl  and  Radio  Shack 

Color  Computer 


SMITH  CORONA® 
Daisy  Wheel  Printer/Typewriter 
with  Letter  Quality  Printing. 

RS232  or  lEEE-488 

Interface  Included. 

Use  with  CBM,  Apple,  Atari, 

and  Others. 

OTHER  ELECTRONIC  TYPEWRITERS  AVAtU^BLE  WITH 
INTERFACE. 


Albany  Typewriter  &  Computer 

923  San  Pablo  Avenue 
...    Albany,  CA  94706 
■*^        (415)  526-1959 


of  The  Hundreds  of  Reasons 
You  Ought  To  Be  A  COMPUTE! 

Magazine  Subscriber: 


From  "Tlie  Editor's  Feedback"  Card,  a  monthly  part  of  our  Gontinuing 
dialogue  with,  readers  of  COMPUTE!.  These  are  responses  to  the  question, 

"Wliat  do  you  like  best  about  COMPUTE!  ?" 

l."It  is  written  so  a  beginner  can  read  and  understand  it...  it's  layman  oriented..."  8. 
"Clear,  clean  layout,  good  presentation..."  3."Tlie  Atari  game  programs..."  4."Best 
and  most  information  on  PET..."  5. "Cover  to  cover,  and  all  in  between..."  6."Revlews 
of  software  and  hardware..."  7.  "Good  balance  of  application  and  technical  articles..." 
8."It  is  the  best  source  of  info  about  various  levels  of  VIC/PET/CBM  macliines  ajxd  ap- 
plications..." 9.  "The  BASIC  and  machine  language  programs..."  10. "I  like  programs 
that  can  be  typed  into  a  computer,  run,  and  then  used  right  away  (  a  program  without 
bugs!)..."  11. "That  it  is  organized  well,  and  covers  a  broad  range  of  information  con- 
cerning Atari.  Keep  it  up!  please,  I'm  learning..."  18.  "Table  of  contents  listings  and 
com.puter  guide  to  articles  is  a  great  idea.  Best  magazine  for  personal  home  computer 
users..."  13.  "Best  I  have  found  for  VIC  info..."  14. "Informative  articles:  'Secrets  of 
Atari',  Game  program.s,  especially  program.s  that  teach  the  reader  about  the  Atari..." 
IS.  "I  like  all  the  articles  and  programs  for  my  computer,  the  PET.  I've  learned  and 
found  out  things  about  it  that  I  never  even  thought  existed.  Other  magazines  don't 
have  too  much  material  for  the  PET  and,  for  that  reason,  I  find  COMPUTE!  invaluable..." 
16."The  up-to-date  hardware  reviews..."  17."Macliine  language  utilities  for  Atari..." 
18."Articles  are  terse  but  understandable  and  accurate.  Utility  and  applications  pro- 
gram listings  very  helpful..."  19."The  April,  '82  issue  is  my  first.  I  am  impressed  that 
you  not  only  acknowledge  the  VIC-20,  you  even  have  applications  for  it..."  80."I  really 
enjoy  (since  I  am  one)  the  Beginner's  Page..."  81. "The  attention  it  gives  to  Atari  and 
the  easy-to-understand  language  it's  written  in..."  88.  "It  is  concerned  with  ex- 
plaining programs,  not  just  listing  them.  It  is  the  best  VIC  magazine  I  could  buy..." 
83."The  new  table  of  contents  'Guide  to  Articles  and  Programs'  is  excellent,  particu- 
larly the  indication  of 'multiple  computer'  items..."  84."Broad  range  (sophistication) 
of  programs..."  3S."You  don't  speak  over  the  average  user's  head..." 

Whether  you're  just  getting  started  with  personaJ  computers,  or  very  advanced,  you'll 
find  useful,  helpful  information  in  eveiy  issue  of  COMPUTE!  Magazine.  We  specialize  in 
supporting  the  Atari,  PET/CBM,  VIC-SO,  and  Apple  computers.  Editorial  coverage  is 
expanding  to  include  the  TI-99/4A,  the  Sinclair  ZX-81,  and  the  Radio  Shack  Color  Computer. 

Every  issue  of  COMPUTE!  brings  you  user-friendly  articles,  applications  programs,  and 
utilities  you  can  tjrpe  right  into  your  computer  and  use.  To  subscribe  to  COMPUTE!,  or  to 
order  a  sample  issue,  use  the  attached  reply  card  or  call  o\w  toll-free  number.  COMPUTE!... 
We're  the  reso-urce  for  thousands  and  thousands  of  home,  educational,  and  small  business 
computer  users.  Shouldn't  you  be  one  of  them? 

1  year,  twelve  issue  subscription:  $S0.00  in  the  US. 


Call  Toll  Free  in  the  US  800-334-0868 

In  NC  caU  919-275-9809 

COMPUTE!  Magazine  is  a  publication  of  Small  System  Services,  Inc. 
625  Pulton  Street.  P.O.  Box  5406.  Greensboro,  NC  27405. 
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A  Buyer's  Guide 
To  Modems 


Tom  R.  Halfhill 
Features  Editor 


Modem  sales  are  climbing  along  with  those  of 
personal  computers,  and  more  people  every  day 
are  asking  themselves:  "Could  I  make  use  of  a 
modem?"  and  "If  so,  which  one  should  I  buy?" 

The  question  of  whether  you  could  use  a 
modem  in  the  first  place  depends  a  lot  on  what  you 
plan  to  do  with  your  computer.  Maybe  you're  not 
even  sure  exactly  what  a  modem  is,  or  what  it  can 
do.  Here's  a  quick  lundown: 

•  An  acronym  for  moduiator-J^modulator,  a 
modem  is  an  electronic  device  which  allows  a  com- 
puter to  commimicate  with  other  computers  over 
ordinary  telephone  lines.  This  can  be  from  one 
room  to  another,  or  around  the  world. 

•  Modems  can  connect  two  personal  com- 
puters, or,  with  the  proper  software,  can  turn  a 
personal  computer  into  a  remote  terminal  for  use 
on  a  large  mainframe  computer  at  a  central  location. 
Computers  whose  langtiages  and  programs  are 
normally  incompatible  can  communicate  freely 
through  modems. 

•  Modems  allow  remote  access  to  data  bases  or 
information  services,  sort  of  hke  "electronic 
libraries."  These  consist  of  large  computers  which 
store  a  wide  variety  of  information  which  is  available 
to  members  of  the  service,  usually  for  an  hourly 
fee. 

•  Modems  make  possible  such  things  as  elec- 
tronic mail,  shopping  and  banking  at  home,  con- 
stantly updated  news  bulletins  from  major  wire 
services,  electronic  newspapers,  stock  market  re- 
ports, and  even  telegaming. 

•  Modems  are  available  for  virtually  every 
type  of  microcomputer,  and  their  features  vary 
widely.  Some  can  even  automatically  dial  or  answer 
a  phone,  and  can  turn  a  microcomputer  into  an 
unattended  "bulletin  board  system"  accessible  to 
other  computers  with  modems. 

If  you're  interested  in  any  of  these  possibilities, 
you've  answered  the  question  "Could  I  make  use  of 
a  modem?"  If  you  still  aren't  sure,  consult  the 
sidebar  to  this  article  which  summarizes  some  of 


the  services  now  available  on-line. 

If  you've  decided  that  a  modem  might  be  in 
your  future,  but  you  aren't  sure  how  to  go  about 
buying  one,  you'll  find  that  the  charts  on  the  fol- 
lowing pages  contain  a  great  deal  of  valuable  infor- 
mation. We've  included  all  the  important  features 
for  the  major  brands  of  modems,  at  prices  ranging 
from  less  than  $100  to  more  than  $500.  If  you 
narrow  down  your  choice  to  a  certain  model  or  two 
and  want  still  more  information,  you  can  write  to 
the  company  for  a  brochure,  because  we've  also 
compiled  a  list  of  modem  manufacturers  and 
distributors. 

First,  however,  we  should  review  some  of  the 
features  of  microcomputer  modems  for  those  who 
aren't  well  versed  in  telecommunications  termi- 
nology. Not  all  modems  work  with  all  computers, 
and  there  are  compatibility  questions  that  must  be 
answered  before  plugging  into  the  phone  lines.  An 
understanding  of  these  concepts  is  necessary  to 
make  full  use  of  the  charts.  (For  a  fuller  discussion 
of  the  technical  points,  see  Michael  E.  Day's  two-part 
series,  "What  Is  A  Modem  And  Why  Do  I  Need 
One?",  COMPUTE!,  September-October  1981,  #16 
and  #17.) 

Questions  To  Ask 

Modems  can  be  divided  into  a  couple  of  broad 
categories  based  on  how  they  connect  to  the  phone 
lines  and  how  fast  they  communicate. 

Coupling  Methods.  The  three  main  types  are 
acoustic,  direct-connection,  and  inductive.  The 
inductive  method  is  the  least  common.  Acoustic- 
coupled  modems  used  to  be  the  most  popular 
because  they  cost  less,  btit  recently  the  price  of 
direct-connect  modems  has  been  falling  to  the 
point  where  they  are  more  competitive. 

Acoustic  modems  are  readily  recognized  by 
their  pair  of  soft  rubber  cups.  The  telephone  hand- 
set is  shoved  into  the  cups,  forming  a  tight  seal 
around  the  mouthpiece  and  earpiece.  A  tight  seal 
is  important,  because  extraneous  noises  interfere 


More  Apple  II  owners  choose  Hayes 

Micromodem  II  than  any  other  modem 
in  the  world.  Compare  these  features  be- 
fore you  buy  You  should.  It's  your  money 
Thousands  of  other  Apple  II  owners 
have  already  compared,  consid- 
ered, and  are  now  communicat-    — ■ 

ing  —  all  over  the  U.S.A.  -  with     — 
Micromodem  II.  The  best  mo-      — 
dem  for  the  Apple  II.  The  most 
modem  for  your  money.    . ,,— ^ 

A  complete  ^•"    ""** 
data  communi-    p 
cation  system.        ''_ 
Micromodem  II 
is  not  "base 
priced"  plus 
necessary  "options."  Its  a  complete,  high- 
performance  data  communication  system 
The  printed  circuit  board  fits  —  quickly 
and  easily-into  your  Apple  II.  eliminat- 
ing the  need  for  a  serial  interface  card. 
And  the  Microcoupler^"  uncluded)  con- 
nects the  Apple  II  directly  to  a  standard 
modular  telephone  jack.  Auto-dial  and 
-answer  features  are  built-in.  Operation 
can  be  full  or  half  duplex,  with  a  trans- 


7    3.3  or  Pascal  for- 
'     matted  diskettes 
to  create,  send,  re- 
ceive, list  and  delete 
files.  Hayes  Terminal 
Program  is  a  complete, 
stand-alone  disk. 
And  because  it's 
menu  driven,  you  can 
choose  from  a  wide  variety  of      ^^^* 
options  to  set  your  communica-     I    a 
tion  parameters  —  as  well  as  |^  J 

change  hardware  configuration    V^fc* 


mission  rate  of  300  bps.  And  it's  Bell  103  keyboards,  further  extending  your  capa- 

compatible  and  FCC  approved.  bilities.  Incoming  data  can  be  printed 

Now  there's  Hayes  Terminal  Pro-  ton  serial  or  parallel  printers^  as  it's  dis- 

gram,  too!  Developed  by  Hayes  speci-  played  on  your  screen, 
fically  for  Micromodem  II.  this  new  Software  sold  with  Micromodem  II 

Terminal  Program  allows  or  separately. -A.  Terminal  Program  disk 

you  to  access  a Ihhe great  and  user  manual  now  come  with 

features  of  your  modem  Micromodem  II:  or.  if  you  ahead)-  have 

in  a  matter  of  seconds.  one.  you  can  buy  the  Terminal  Program 

With  it.  you  can  use  separately 

yourCP/M,"  DOS  If  you're  ready  to  communicate 

/'     3.3  or  Pascal  for-  with  other  computers,  to  access  infor- 

'     matted  diskettes  matlon  utilities,  timesharing  systems,  or 

to  create,  send,  re-  use  bullet m  boards,  then  you're  ready 
ceive.  list  and  delete  for  Micromodem  11,  Come  on.  Compare, 
files.  Hayes  Terminal  Consider. 
Program  is  a  complete,  Micromodem  II  is  already  the  best- 
stand-alone  disk.  selling  modem  for  the  Apple  II.  Now. 
And  because  it's  with  Hayes'  new  Terminal  Program,  it's 

menu  driven,  you  can^ better  than  ever. 

choose  from  a  wide  variety  of      ^^^^\  Don't  settle  for  any 

options  to  set  your  communica-     I    a    I  LJ  <^%  M^\^  thing  less.  Available 

tion  parameters  -  as  well  as  ITI  |    idjfC^w   at  computer  stores 

change  hardware  configuration    \^m^ "  ^  all  across  America, 

—directly  from  the  keyboard.  Itevenal-  Hayes  Microcomputer  Products,  Inc. 

lows  you  togenerate  ASCII  characters  that  5S35  Peachtree  Corners  East 

are  normally  not  available  from  Apple  Norcross.  Georgia  30092  i4041  449-8791 


n better  than  ever. 

(DHayes 


Your  Apple  II 

just  isn't  the  same  without 

Hayes  Micromodem  III 


wm.^ 


r 


NEW! 

Terminal  Program 

from  Hayes! 
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with  the  data  transmission,  a  persistent  problem 
with  some  acoustic  modems.  An  advantage  of 
acoustic  modems  is  that  they  don't  require  any 
special  connections  to  phone  lines,  but  a  disadvan- 
tage is  tliat  a  standard  telephone  iiandset  is  man- 
datory. Phones  with  odd-shaped  mouthpieces  or 
earpieces,  such  as  Princess  models,  do  not  fit  the 
ear  cups. 

Direct-connect  modems  circumvent  both  this 
and  the  noise  problem  by  hooking  the  modem 
directly  to  the  phone  jack  in  the  wall.  However, 
here  a  modular  jack  is  usually  required. 

Baud  Rates.  Baud  rates  simply  measure  how 
fast  modems  communicate.  In  effect,  baud  means 
bits  per  second.  Most  modems  for  personal  com- 
puters are  limited  for  technical  reasons  to  300 
baud.  This  translates  into  about  30  characters  per 
second.  There  are  faster  modems  which  run  at 
1 200  baud  and  even  9600  baud,  but  generally  they 
cost  at  least  $500. 

Cummunication  Standards.  The  three  main 
standards  you're  likely  to  encounter  are  the  Bell 
103,  the  202,  and  the  212.  Most  of  the  less- 
expensive,  home  computer  modems  use  the  103 
standard,  the  most  common.  The  1 03-type  modems 
are  designed  to  work  at  zero  to  300  baud,  though  a 
few  work  (less  reliably)  at  600  baud.  The  202-type 
modems  work  at  zero  to  1200  baud,  but  can  com- 
municate in  only  one  direction  at  a  time.  The  212 
standard  combines  the  two-way  communication  of 
the  103  with  the  1200-baud  rate  of  the  202.  You 
might  also  run  into  the  Bell  1 13A  and  1 13B  stan- 
dards. These  are  normally  included  in  the  103 
group  —  the  1 13A  standard  is  for  originate  and  the 
1 13B  is  for  answer. 

Duplexing.  Communications  can  be  either  half- 
duplex  or  full-duplex.  There's  a  lot  of  unnecessary 
confusion  over  these  terms,  largely  because  they 
aren't  always  used  to  mean  the  same  things.  When 
used  to  describe  communications  modes,  half- 
duplex  and  full-duplex  refer  to  whether  transmis- 
sion is  possible  in  two  ways  simultaneously.  Half- 
duplex  has  been  compared  to  Citizen's  Band  radio, 
where  two-way  talk  is  possible,  but  in  only  one 
direction  at  a  time. 

An  example  o( full-duplex  communication 
would  be  a  telephone  conversation.  Although 
modems  also  use  telephone  lines,  some  are  not  ca- 
pable of  receiving  while  they  transmit.  Some  com- 
puters, when  receiving  information  from  a  remote 
terminal  via  modems,  confirm  the  recepdon  by 
"echoing"  the  characters  back  to  the  sending  termi- 
nal. Obviously,  this  requires  full-duplex  communi- 
cation. Some  modems  are  switchable  between  half- 
and  full-duplex  for  greater  compaubility. 

Voice/Data  Selection.  Modems  with  this  feature 
usually  have  a  switch  so  you  can  use  your  telephone 


without  having  to  unplug  the  modem.  For  example, 
a  direct-connect  modem  might  have  an  extra  mod- 
ular jack  into  which  you  plug  the  telephone  headset. 
The  phone  cord  plugs  into  another  jack  on  the 
modem.  Switching  to  "Voice"  allows  you  to  place 
calls  on  the  phone,  and  switching  to  "Data"  lets  you 
use  the  modem. 

Aulo-A7iswer.  This  feature  enables  the  computer 
to  answer  the  phone  automatically  when  called  by 
another  computer.  This  is  the  heart  of  the  bulletin 
board  systems  (BBS)  often  operated  by  users" 
groups.  An  unattended  computer  can  answer  calls, 
upload  (receive)  programs  from  the  sender,  or 
download  (send)  programs  as  requested. 

Auto-Originate.  Also  known  as  "auto-dial,"  this 
feature  is  basically  the  opposite  of  auto-answer:  the 
computer  can  place  calls  as  well  as  receive  them. 
Both  of  these  features  can  be  useful,  but  you  can 
save  money  here  by  buying  a  modem  without  them 
if  you  don't  really  need  them.  If  you  need  auto-dial, 
make  sure  it  works  with  your  type  of  phone,  either 
"pulse"  (rotary  dial)  or  touch-tone.  Touch-tone  is 
not  available  in  all  areas.  Also,  if  yoti're  buying  an 
auto-answer/originate  modem,  be  aware  that  some 
models  switch  between  the  modes  automatically 
and  others  manually. 

Self-Test.  Some  modems  have  a  test  switch  so 
you  can  determine  whether  everything  is  hooked 
up  correctly  or  if  a  problem  lies  elsewhere.  A  few 
models  come  with  a  short  program  for  this  purpose. 

Carrier  Detection.  When  you  call  up  another 
computer,  it  responds  with  a  "carrier  signal"  that 
indicates  it  is  ready  to  receive.  Many  modems  have 
some  sort  of  tone,  light,  or  LED  that  lets  you  know 
when  the  carrier  signal  has  been  detected. 

Parity  Checking.  This  is  a  form  of  error- 
detection  that  looks  for  missing  bits  of  data. 

Power  Supply.  Most  modems  simply  phig  into 
an  AC  wall  outlet,  but  some  draw  their  power  from 
the  host  computer  or  from  the  phone  lines.  Others 
run  on  batteries,  and  AC  may  be  an  opdon. 

Terminal  Software.  It  takes  special  software  to 
operate  a  personal  computer  with  a  modem.  Believe 
it  or  not,  the  problem  is  that  your  computer  is  "too 
smart";  a  program  is  needed  to  fool  the  computer 
into  thinking  it's  a  relatively  stupid  remote  terminal. 
(A  dumb  terminal.) 

As  a  terminal,  your  computer  will  send  and 
receive  data;  the  other  computer,  especially  if  it's  a 
mainframe  at  an  information  service,  handles 
processing  tasks.  In  fact,  using  your  computer  as  a 
remote  terminal,  you  can  program  the  central 
mainframe  computer  in  its  own  language  and  take 
advantage  of  its  massive  storage  capacity.  Terminal 
software,  like  modems,  varies  widely  when  it  comes 
to  features.  Some  software  allows  you  to  upload 
and  download  programs  with  distant  computers; 


HOW  TO  MAKE  YOUR  VIC-20 


TT 
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Right  out  of  the  box,  your 
¥10-20"  from  Commodore  is 
one  great  little  computer. 
And  it  gets  even  better  with 
DATA  20 's  easy  to  buy,  easy 
to  install,  and  easy  to  use 
enhancements.  Here  are  four 
ways  you  can  get  new  power 
and  more  sophisticated  capabilities  from  your  VIC . . . 

VIDEO  PAK  gives  you  a  computer  that  outper- 
forms systems  costing  twice  as  much.  Plug  our  car- 
tridge into  your  expansion  port,  and  your  display 
instantly  goes  to  the  industry-standard  24  lines,  with 
a  choice  of  40  or  80  upper  and  lower-case  characters. 
At  the  same  time,  you  up  your  memory  from  5K  to 
20 K  or  7 OK,  so  you  can  handle  more  sophisticated 
functions— including  most  8032  software.  Our  pack- 
age also  includes  a  terminal  emulator  and  a  screen 
print  feature.  VIDEO  PAK  is  a  must  for  word 
processing— and  your  key  to  increased  performance 
on  everything  from  games  to  spread  sheets. 
Suggested  retail  is  just  $299.95  including  16K— or 
$399,95  for  64K. 

PRINTER  INTERFACE  is  simple,  yet  sophisti- 
cated. Flexibility,  continuous  visual  monitoring  of  the 
data  transfer  functions,  and  easy  installation  make 
this  an  exceptionally  smart  buy!  A  glance  at  the  sta- 
tus lights,  and  you  know  if  the  printer  is  hooked  up,  if 
the  data  buffer  is  fuU,  and  if  data  is  being  transmitted, 


Expansion  Cliassis 


Memory  Cartridge 


Printer  Interface 


Easily  configured  DIP 
switches  match  your  VIC- 20 
to  most  populai-  printers.  The 
DATA  20  interface  comes  with 
cable  and  connector,  needs  no 
assembly,  and  virtually 
troubleshoots  installation  for 
you.  Suggested  retail:  S69.95 
EXPANSION  CHASSIS  lets  you  use  4  cartridges 
at  once.  Run  a  series  of  compatible  memory,  software, 
or  game  cartridges  of  any  make.' Just  pop  in  any  car- 
tridge with  the  standard  22-pin  edge  connector.  And 
don't  worry  about  your  VIC-20  power  supply— our 
chassis  protects  it  with  a  built-in  SOOma  fuse. 
Suggested  retail:  S64.95 

MEMORY  CARTRIDGE  boosts  your  brainpower 
to  20K.  Here's  an  ideal  first  add-on  for  your  VIC-20. 
And  when  DATA  20  gives  you  more  memory,  you  can 
forget  about  headaches.  Our  cartridge  is  housed  in  a 
rugged  plastic  case  and  features  200ns  RAM's  for 
reliability.  Suggested  retail:  S99.95 

Check  out  our  AWESOME  peripherals.  Ask  your 
computer  dealer  for  a  first-hand  look  at  our  extensive 
capabilities,  high  quality,  and  very  reasonable  prices. 
Or  send  $3.50  for  a  copy  of  our  current  catalog  on 
VIC-20  compatibles, 

DATA  20  CORPORATION 
20311  Moulton  Parkway,  Suite  BIO,  Laguna  Hills, 
CaMfomia  92653. 


DADk 

CORPOftATION 

Price /Performance  Peripherals 

See  us  at  COMDEX  -  Booth  #4311 
VIC-20  is  a  registered  trademark  of  Conunodore  Computer  Systems. 
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What's  (On)  My  Line 

Tom  R.  Halfhili 
Features  Editor 

Oilseed  futures  prices... citadom  to  worldwide  litera- 
ture on  mathfvmtical  didactics... classified  ads  from 
the  Middlesex  News. ..letters-to-lhe-editor from  the 
Coiumbus  Dispatch... iveather  reports  for  South 
America. ..extracts  of  financial  reports  filed  with  the 
U.S.  Securities  and  Exchange  Commission  by 
ptddicly  held  corporations. . . . 

These  are  some  of  the  more  unusual 
tilings  you  can  get  when  you  plug  a  telephone 
modem  into  a  computer.  And  there  are 
thousands  more. 

But  why,  you  might  ask,  would  the  average 
person  care  about  oilseed  futures  or  extracts 
from  General  Motors'  SEC  Form  10-K  Report? 

Well,  the  average  person  probably  doesn't 
care.  But  somewhere,  somebody  does.  The 
point  is  that  there's  something  to  interest 
almost  anybody.  The  amount  of  information 
available  by  computers  over  telephone  lines  is 
already  massive  and  is  growing  daily.  For 
example,  The  New  York  Times  Information 
Service  updates  its  index  of  1 1  newspapers 
and  49  magazines  at  the  rate  of  12,000  records 
per  month.  On-line  data  bases  are  now  a  $1 
billion-a-year  industry  growing  at  an  annual 
rate  of  38  percent.  There  are  well  over  a 
thousand  of  them,  and  every  day  a  new  data 
base  comes  on-line. 

However,  a  great  many  of  these  data 
bases,  particularly  the  highly  specialized  ones, 
can  be  quite  expensive  —  such  as  $300  per 
hour  to  access  a  data  base  containing  ail  the 
chemical  and  chemical-related  U.S.  patents 
awarded  since  1950  Be  thankful  if  you're  an 
average  person  who  doesn't  care  about  this 
one.  But  if  you're  a  research  and  development 
director  at  a  major  chemical  corporation,  it 
might  well  be  worth  $300  an  hour  to  check 
out  some  patents  which  could  save  thousands 
of  dollars  in  redundant  laboratory  time. 

For  home  users,  there  are  information 
services  which  generally  cost  about  $5  an  hour 
to  access  during  off-hours  —  after  5  p.m.  on 
weekdays  and  on  weekends  and  holidays.  The 
most  popular  are  the  CompuServe  Informa- 
tion Service  and  The  Source. 

To  use  any  of  these  services,  you  first 
must  become  a  subscriber.  Usually  there's  an 
initial  membership  fee.  You  get  documenta- 


tion on  how  to  use  the  service  and  a  password. 
The  hourly  on-line  connection  fee  is  charged 
to  a  credit  card  account  for  monthly  billing 
based  on  how  much  you've  used  the  service. 
Some  information  services  charge  minimum 
monthly  fees,  and  others  do  not.  If  you  live  in 
a  major  city,  there's  a  good  chance  you  can 
access  one  of  the  leading  information  services 
without  a  long-distance  telephone  call.  Sub- 
scribers in  smaller  cities  or  remote  areas  may 
have  to  pay  phone  tolls  on  top  of  the  hourly 
connection  fees. 

What  sorts  of  things  are  available  from 
these  services?  A  recent  CompuServe  subject 
index  lists  several  hundred  items:  news  and 
advertising  from  newspapers  such  as  the  Los 
Angeles  Times,  Minneapolis  Star,  New  York  Times, 
San  Francisco  Chronicle  and  Examiner, 
Washington  Post,  Norfolk  Virginian-Pilot  and 
Ledger-Star,  the  Columbus  Dispatch,  and  others. 
Telegames  such  as  Adventtire,  Eliza,  Star  Trek, 
Space  War,  and  Football.  A  Citizen's  Band 
Radio  simulation  that  sets  up  a  nationwide 
"party  line."  Associated  Press  wire  reports, 
covering  world  and  national  events,  financial 
news,  and  the  latest  sports  scores.  Aviation 
and  marine  weather.  Better  Homes  is'  Gardens. 
Shop-at-home  services.  Airline  schedules. 
Advice  columnists.  Interactive  tests.  Stock 
prices  from  the  American  and  New  York 
Stock  Exchanges.  Electronic  banking  and 
electronic  mail.  Federal  government  news  and 
corporate  newsletters.  And  yes,  oilseed  futures 
prices. 

One  new  information  service,  Talktex, 
even  offers  synthesized  speech  in  addition  to 
text  on  the  TV  screen.  Owned  by  General 
Videotex  Corporation  of  Cambridge,  MA, 
Talktex  requires  special  hardware  that  is 
designed  to  be  portable. 

Besides  the  major  information  utilities, 
there  are  a  large  number  of  bulletin  board 
systems  (BBS)  springing  up  around  the  coun- 
try. Often  these  are  operated  by  users'  groups 
or  other  organizations.  Sometimes  they  are 
run  Iw  lone  computerists  who  just  leave  their 
systems  switched  on  with  a  disk  drive  or  two 
and  an  auto-answer  modem.  Members  of 
users'  groups  can  download  programs  from 
the  club's  software  library  this  way,  and  other 
bulletin  boards  offer  all  kinds  of  unusual 
stuff.  For  example,  the  "Staibase  12"  bulletin 
board  in  Boston  (617-876-4885  after  6  p.m. 
Eastern  time)  is  for  science  fiction  fans  who 
crave  the  latest  news  on  SF  books,  films,  re- 
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Our  crop-The  Lemon™,  The  Lime™, 

and  The  Orange™  are  designed  to 
eliminate  undetected  submicrosecond 
oven/oltage  transients  from  electrical 
circuits.  Commonly  referred  to  as 
"spikes",  or  "glitches",  these  tran- 
sients can  cause  hardware  and  soft- 
ware damage  to  unprotected  circuits. 

Today's  electronic  products  are  often 
microprocessor  controlled  -  mini  and 
micro  computers,  televisions,  video 
cassette  recorders  -  to  name  a  few. 
Each  of  these  products  is  sensitive  to 
fluctuations  in  electrical  power  lines. 
Power  switching  devices  such  as 
refrigerators  coming  on  and  off  or  air 
conditioners  starting  up  can  be  respon- 
sible for  a  momentary  surge  or  spike  of 
electricity  in  a  circuit.   Even  your  local 


utility  stepping-up  transformers  to  add 
power  at  peak  load  times  or  an  ^eV 
trical  storm  passing  through  can  triggV 
surges.  Such  surges  can  cause  equip) 
ment  to  falter  at  times,  not  to  work  al 
peak  performance  or  fail  completely.  \ 
An  entire  data  base  can  be  lost. 
Now  you  can  prevent  this  from 
happening  to  you  with  an  AC  Surge 
Protector  from  Electronic  Protection 
Devices.  Each  Protector  is  a  solid  state 
damping  device  with  6  outlets  utilizing 
modern  high  speed  semiconductor 
technology.  Using  our  Protectors  is  as 
simple  as  plugging  it  into  any  standard 
three  wire  duplex  outlet  then  plugging 
what  needs  protection  into  it.  Each 
Protector  exceeds  the  IEEE  587-1980 
Guide  for  Surge  Voltages  in  Low 


Voltage  AC  Power  Circuits. 

When  you  compare  the  cost  of 
computer  hardware,  software  and  your 
time  with  the  price  of  a  Protector  (from 
L$59.95  to  $139.95),  you'll  want  to  sour 
V)ur  surges  with  one  of  the  AC  Surge 
M-otectors  from  EPD,  which  are 
available  through  your  local  dealer. 


Electronic  Protection  Devices 

5  Central  Avenue 

Waltham,  Massachusetts  02154 

In  Massachusetts  Call: 
(617)891-6602     j™^ 

Outside  Massachusetts  Call:       ■ 
1-800-343-1813 


Dealer  Inquiries  Invited 
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views,  conventions,  and  so  forth.  It's  even 
possible  to  leave  messages  of  your  own  and 
engage  in  running  debates  with  other  users. 
This  BBS,  hke  many  others,  is  open  to  ali 
computers,  requires  no  password,  and  is 
operated  nonprofii  by  a  band  of  enthusiasts. 

Many  of  these  bulletin  boards  are  rela- 
tively unknown.  A  good  way  to  find  out  about 
them  is  to  consult  The  On-Line  Computer  Tele- 
plione  Directory,  a  quarterly  telecomputing 
newsletter  published  by  ]m\  Cambron  (Box 
10005,  Kansas  City,  MO  64 11 1).  In  addition 
to  telecomputing  news,  the  newsletter  also 


lists  phone  numbers  of  more  than  450  free- 
access  bulletin  board  systems  throughout 
North  America  and  F.urope. 

For  a  listing  of  the  more  specialized  (and 
expensive)  data  bases,  try  the  Directory  Of  On- 
Line  Databases,  published  by  New  York  Zoe- 
trope  (80  East  1 1th  Street,  New  York,  NY 
10003).  It  has  prices,  contents,  addresses, 
producers,  and  analyses  of  more  than  1200 
on-line  data  bases. 

The  only  hazard  with  telecomputing  is 
that  if  you  get  carried  away  accessing  all  these 
bulletin  boards  and  data  bases,  you'll  need 
your  computer  just  to  keep  track  of  your  long- 
distance telephone  bills. 


other  software  does  not.  A  few  modems,  as  a  special 
package  deal,  come  with  their  own  terminal  soft- 
ware. Mosl  do  not,  so  remember  to  consider  this 
expense  when  pricing  them. 

General  Compatibility 

Above  all,  when  shopping  for  a  modem,  make  sure 
it  will  work  not  only  with  )our  computer,  but  also 
with  your  particular  system  configuration.  For 
example,  some  modems  for  Atari  computers  re- 
quire the  Atari  850  Interface  Module,  which,  if 
you  have  to  buy  one,  might  cost  you  more  than  the 
modem.  Other  modems  use  the  Atari  joystick  ports 
and  bypass  the  module.  Modems  which  use  the 


module's  RS-232  ports  need  the  RS-232  driver 
software,  which  comes  with  the  revised  Disk  Oper- 
ating System  (DOS  2. OS),  and  you  might  not  have 
this,  either. 

The  situation  is  similar  for  other  computers. 
The  terminal  software  you  want  might  require 
more  memory  than  your  computer  has.  Or  it  may 
be  available  only  on  disk,  and  your  system  is  limited 
to  cassettes.  It's  a  good  idea  to  decide  on  the  modem 
and  the  terminal  software  you'll  use  before  buying 
either.  Just  because  your  computer  has  an  RS-232 
port,  and  the  modem  you  want  is  RS-232  compati- 
ble, don't  assume  it  will  work  with  the  terminal 
software  yoti  have  in  mind  until  you  know  for  sure. 


Major  Modem  Manufacturers  And  Distributors 


Anderson  Jacobson,  Inc. 
227  Devcon  Drive 
SanJose,CA95112 

Commodore  International 
487  Devon  Park  Drive 
Wayne,  PA  19087 

ESI  Lynx 

123  Locust  Street 

Lancaster,  PA  17602 

Hayes  Microcomputer  Products,  Inc. 
5835  Peachtree  Corners  East 
Norcross,  GA  30092 

Kesa  Company 

774  San  Miguel  Avenue 

Sunnyvale,  CA  94086 

Leading  Edge  Products,  Inc. 
225  Turnpike  Street 
Canton,  MA  02021 


Lexicon  Corporation 
1541  N.W.  65th  Avenue 
Ft.  Lauderdale.  FL  333 13 

MFj  Enterprises,  Inc. 
921  Louisville  Road 
Starkville,  MS  39759 

Microbits 

434  W.  1st  Street 

Albany,  OR  9732! 

Micro  Mate 
P.O.  Box  5011 
Indianapolis,  IN  46256 

Micromint,  Inc. 

917  Midway 
Woodmere.NY  11598 

The  Microperipheral  Corporation 
2643  15istPlaceN.E. 
Redmond,  WA  98052 


Novation,  If 

18664  Oxnard  Street 

Tarzana,  CA  91356 

Prentice  Corporation 
266  Caspian  Drive 
Sunnyvale,  CA  94086 

Racal-Vadic 

222  Caspian  Drive 

Sunnyvale,  CA  94086 

Tandy  Corporation/Radio  Shack 
Fort  Worth,  TX  76102 

TNW  Corporation 
Modem  Dept. 
3444  Hancock  Street 
San  Diego,  CA  92 110 

Universal  Data  Systems 
5000  Bradford  Drive 
Huntsville,  AL  35805 

U.S.  Robotics,  Inc. 
1035  West  Lake 
Chicago,  IL  60601 


HIST  ENOUGH  FOR 
THE  HUMAN  RACE 


alien  won't 
hang  around  for 
slow  software.  He 
wants  crisp  responses  and 
reallv  fast  processing. 

For  the  human  race  too,  slow  PET  BASIC 
is  not  good  enough.  When  we  run  a  program, 
whatever  it  is,  we  want  (ast  efficient  action. 

PETSPEED,  the  compiler  recommended  by  Commi  

is  now  available  for  the  64  and  CBM  2.  It  can  make  any  BASIC 
program  run  many  times  faster.  It  even  speeds  up  disk  handling.  We 
guarantee  that  PETSPEED  is  easier  to  use  and  generates  faster  code 
than  any  other  BASIC  compiler  for  Commodore  Systems- 
Using  PETSPEED  is  simple.  Jusi  type  in  the  name  of  the  program, 
wait  a  few  minutes  and  then  watch  your  software  run  up  to  40  times 
faster. 

Petspeed  is  not  simply  a  compiler,  it  contains  a  powerful  OPTIMIS- 
ER.  While  PETSPEED  is  compiling,  it  breaks  your  program  down 
into  tiny  fragments  and  reassembles  it  removing  the  unnecessary  and 
simplifying  the  complex.  Dazzling  graphics.  Lightning  sorts.  With 
PETSPEED  anything  is  possible. 

Also  available  INTEGER  BASIC  COMPILER  -  150  to  200  times 
the  speed  of  Basic.  Integer  Basic  is  for  those  applications  where  the 
speed  of  machine  code  is  required  without  the  inconvenience  of 
assembly  level  programming.  Ideal  for  scientific  and  educational 
users.  Compatible  with  Petspeed. 

PETSPEED  (Commodore  64) -. S150 

PETSPEED  (8000  or  4000  series)        . ; S300 

INTEGER  BASIC  (8000or4000ser.es) SI 75 

SPECIAL  OFFER;  Petspeed  PLUS  Integer  Basic S435 


(415)964-8201 


BfHHa3S3aTSS.t 


i-V.c::.,iwvt:;.:K   '^j' 


42 


COMPUTII 


November  1932,  Issue  30 


'^       '!^      a 

c    ^    ^ 

^       to       ^ 


-|C5 


ii    S    £ 
"^  ^    I* 

£  ":  £ 

^  I  -a, 
5  J'C 


■^ 
■^ 

-w 

-:5 

41 

"o 

.^ 

■«4 

g 

■a 

S 

^ 

.« 

'St 


E  s 

3  ~„  ^  -s; 
S>  2  s  g 

•-    I   ^   ^ 

O  s  3  fe 
O  i-g"^ 


\     t:S 

et 

\    IS 

y  gg 

\       * 

t;  o 

\  ta" 

«\li 

D^ 

\     ^ 

\(i'~ 

\  s 

m\ 

E  uf 

si 

lEo: 

IX 

1  \ 

II 

\  ■* 

{ 

1 

> 

1 

o 

s 

-1 

OJ 

c 
o 

z 

O 

< 

i 

o 
z 

I 

n 

1 

C5l    \ 
CM         \ 

£  . 
II 

\^ 

s 

\   Q'S 
\   m 

\i 

s-|g\ 

i\ 

O 

|\ 

a 

1 

Cfl 

I? 

3 

B 

3 

\o 

ffl    \ 

°  \ 

D. 

t;  E 

O  Q 

Cfl 

o       \ 

o 

s 

1 

iES   \ 

xSo. 

tf)  \ 

m 

QO 

t         \ 

iH 

z 

> 

> 

0. 

< 

z 

z       \ 

z 

XU 

> 

z       \ 

2 

CM 

\      ^ 

\    s 

V    :§ 

\        • 

c  \ 

93 

\  ■* 

n 

tj 

3 

\            CO 

\     " 

0,1 

(A 

\s 

fA 

(E--   \ 

o 
"5 

g 

i'S 

0  Y 

1  \ 

s\ 

in   \ 

s\ 

5 

O 

lU 

c 
o 

o 

S 

(B 
ffl 

o 

□ 

E=        \ 

*-=      1 

m 

QO 

p> 

m(/i 

<        \ 

>     \ 

>      \ 

0,       \ 

C/l 

z 

-J 

z 

< 

> 

>- 

z 

§ 

\         * 

\         « 

\        ffi 

\       « 

V       ta 

\  - 

V    m  c 

\  1 

\       c 

\      * 

\      « 

\     Ci  o 

i\  ' 

fa 

\i 

rt 

^1 

\       o 

■O    \ 

\   >■ 

\   ^ 

\  ^ 

1 

V»o 

« 

i<  \ 

II 

_o\ 
Sea  \ 
<5     \ 

1 

8 

C3 

OS 

o       \ 

*     \ 

=  \ 

^\ 

1 
5 

i 

□ 

UJ 

-1 

1 

^ 

M         \ 

ID         \ 

>       > 

o 

z 

□ 

g 

S 

w 

V    1 

\   * 
cc  o  \ 

\       2 

V   s 

V  s 

\  s 

&*-   \ 

o  c       \ 

—    Q             \ 

il 

11 

s 

"Si 

i! 

§ 

OS 

i\ 

o    \ 

\^ 

o 

a 

o 

ffl 

\ 

0     \ 

o 

>^ 
Q 

\ 
t  \ 

s»      \ 

HO     \ 

o 

QU 

on 

tfl   \ 

z     \ 

Z      \ 

.       \ 

m 

z 

-1 

z 

< 

> 

z     \ 

z 

5      \ 

■v       < 

V     ■= 

V     * 

e<  \ 
11  \ 

\    s 
\   ** 

_o\ 

s 

V 

II 

s 

IS 

o  5 

0 

o 

o 

s 

3 

o 

D 

o 

ffl 

p 

>■ 

i 

\      CM 

\  ** 

CR    \ 
^      \ 

H.& 

<  i    \ 

m 

QO 

rj 

,m(A 

< 

z 

> 

O. 

tf) 

z 

J 

z 

< 

z 

m 

O  E 

Si 
ft 

s 

i 

m 

s 

a 
j:: 

o  S 
con 

S 

< 

fli 

0) 

n 

1 
1 

u 

^ 

O 

s 

>- 

s 

a 
tSE 

^5 

01 

>■ 

i 

tn 

^ 

^& 

o 

V 

d) 

cP 

II 

S 

1 

JD 

si 

S 

QU 

o 

s 

a 
x: 

GOV) 

i 

o 

z 

< 

O 

Ul 

_l 

z 

^ 

ffl 

>- 

1 

i 

1 

\    ^ 

\       n 

s  \ 

si    \ 

is- 

\    » 

u 

ffl 

o 

H 

E  \ 

i 

s 

£ 

s 

s 

in  c 

0) 

>< 

|| 

"ai 

g 

O  5 

o 

o 

o 

< 

o 
o 

a 

UJ 

i 

O 

3a 

o 

o 

8 

1 

H^ 

o     \ 

CQ 

C1(J 

n 

atn 

« 

z 

z 

z 

^ 

z 

Z' 

<« 

vIO 

z 

z 

CA 

V        a>  w 

V      * 

\P 

\      fi- 

u 

\        Q- 

c 

=\    ** 

4> 

a 

ffl 

o     \ 

II 

IS. 

o 

J3 

in 
OS 

is 

U   3 
1^ 

£ 

3 

^ 

5 

.^ 

¥ 

ffl 

c 
o 

o 

UJ 

s 

O 

£ 

0 

1 

^ 

HJ         \ 

iB« 

K=      \ 

ffl 

QU 

n 

[Qcn 

J>o 

>- 

>■ 

0. 

» 

Z 

-J 

> 

< 

> 

> 

z 

M 

V       «  = 

\   ss 

\      o 

4    V 

a.         \ 

o 

Ig 

+ 
Q. 

—  o  \ 

0)(M     \ 

82 

\  - 

o      \ 

o 
a 

id 

s 

o 

ffl 

01 

1 

tn 
ffl 

□1 

s 

1 
tSE 

O  D 

ffl 

ffl 

0 

<=       \ 

2^ 

< 

in=o    \ 

QO 

6"0 

CD          \ 

M 

>: 

> 

m 

to 

> 

Ij 

>- 

zu 

> 

> 

z 

\    ?< 

V    oo 

V      d 

\S^ 

\sa 

\  s 

\       -^ 

\        CM 

V:; 

a> 

o 

ffl 

\  " 

■^  \    "3 

c 

\      * 

\ 

2 

^ 

o 

\ 

a    \   < 

o 

r)  \  n 

ta 

a 

n 

t)      \ 

S    \  o 

^ 

x: 

J= 

6      \ 

Ig 

IS 

flj      \ 

^  a 

1  \ 

o  5 

i3 
> 

% 

s 

Q 
UJ 

UJ 

o 

o 

S 

o 

o 

1 

s\ 

<                 \ 

zS 

C 

to       \ 

QO 

■*    \ 

tDCO 

en 

> 

> 

0. 

» 

> 

_l 

z 

< 

> 

z 

z 

■^ 

^    \ 

\               t? 

\ll 

V      2 

\           M 

\ 

\i5g 

0) 

\  ^ 

ffl 

« 

c 

o\  o 

^ 

n 

\ 

o 

tri 

s 

«\ 

CD 

\  s 

Si 

a     \ 

ly 

<J> 

« 

3      \ 

s 

0       \ 

o 

o 

< 

^ 

% 

ffl 

o 

UJ 

o 

o 

(0 
ffl 

O 

o 

1 

s 

t>       \ 

z£ 

Ct 

ffi 

<          \ 

di 

aitf) 

2       \ 

z 

z 

z 

V) 

> 

=J 

z 

< 

> 

z 

z 

5 

M 

oT 

e 

D 

e 

s 

IK 

O 

i 

0) 

c 

t 

3 

Is 

D10 

c 

0 

Q. 

1 

SI 

Q 

o 

s 

55 
II 

1 

E 
o 

"Eti 

D1 

0 

IT 
T3 

D 

C 

'5 

03 

a 

3 

1.1 

O  0) 

o 

i 

,=  a, 
3  tn 
<3 

3  ffl 

Stj 

O 

(0 

a. 

3 

m 

III 

=  (0  u 

11 

0^  " 

li 

g 

£Q 

(J 

utn 

o£ 

D 

a 

>  w 

< 

< 

£Q- 

<co 

(n 

o£ 

l£ 

D. 

<o£ 

"£ 

tfiK 

5 

a. 

November  1982.  Issue  30 


COMPUTEI 


43 


\     g 

\    Cu 

\      5 

\      '^ 

s   -? 

\     ^- 

\  eS 

\  '^ 

\      > 

\  ^ 

\ 

IX' 

a, 
u 

Pj 

« 

A°5 

A 

\ 

\ 

\ 

%i  \ 

H 

CM 

(A 

°   \ 

g 

o55\ 

5       \ 

S 

D 
UJ 

o 

s\ 

£ 

o 

^ 

a  \ 

5)2      \ 

£5 

CC 

a 

<         \ 

S 

Z 

Z       \ 

z 

• 

tn       \ 

>■     \ 

*" 

c 

? 

CM 

S 

o 

ft 

o 

< 

\  i 

3  = 

K   M 

3S 

la 

CC 

1 

3 

8 

< 

g 

o 
CO 

1 

s 

1 

3 

> 

t 

(A 

5! 

cu 
00 

o 

Z 

o 

z 

o 

z 

1 

s  \ 

\   ^« 

\    c  o 

\sffl 

\^l 

\|S 

\'^* 

\io| 

(B 

O 

\  ° 

A 

< 

a_\ 

D1 

C 

5S 

a  \ 

S 

1 

\m 

o 

o 

i 

S 

(A 

o 

o 

1 

> 

s 

<^      \ 

tc       \ 

m 

Q(J 

£      \ 

« 

z 

z 

« 

< 

z 

i= 

Z 

ffl 

■" 

s 

5^ 

O 

ll 

rl 

? 

s 

s 

1 

U) 

c 

as 

O 

(A 

a 

o 

1 

> 

^ 

t- 

HO 

Q.11J 

o 

DO 

rt 

t£ 

Z 

>• 

< 

^ 

0) 

K 

Q> 

u 

o 

1 

s 

9  c 

g 

3 

9 

1 

> 

o 

o 

n 
5 

o 

d) 

g 

5 

o 

1 

=6 

3l3 

a: 

ffi 

QO 

<i 

u. 

CO 

z 

z 

- 

>- 

*■ 

\  i^ 

g 

\  i 

\  1 

\c| 

\  1 

Vs 

E 

\   ^ 

\  d> 

s 

o 

\ 

« 

.  n-\ 

3S. 

s 

2^ 

^i 

\ 

1 

\ 

o 

!i 

\ 

>  m 

CO 

IS 

es 

r\ 

? 

0      \ 

0 

^     \ 

& 

c: 
o 

g 

Q 

o 

JS 

i\ 

§«   N 

=  fi 

c 

s    \ 

DU 

l£ 

^ 

z      \ 

■ 

«       \ 

^ 

^ 

\  ^ 

3 

\     ° 

\  ^ 

0} 

ol 

>  \> 
ss  \ 

Is  \ 

6| 

s 

o 
2 

^       \ 

"  \ 

2     \ 

s\ 

tz 

c 

O 

c 

a  S 

\ 

tn 

in 
a 

0   3   IB 

0) 

*     \ 

3     \ 

u 

o 

umS 

>o 

IS 

bo 

6 

IB         \ 

CO            \ 

>    \ 

\         "^ 

u 

\  - 

\l 

\  Tii! 

5 
> 

CM 

i\" 

.\ 

b 

o 

tn      \ 

« 

«2\ 

^  o 

^?\ 

g 

^ 

< 

< 

s 

o 

a 

< 

< 

< 

< 

< 

4 

«      \ 

>         \ 

DC 

m^  \ 

DU 

»  \ 

U.Q       \ 

z 

> 

\    " 

\     "* 

\     £ 

V  < 

\    «S 

O 

\    z 

\  CMm 

x\    CD 

\  z 

\aiR 

\    " 

■a 

\  ■* 

a\ 

in    \  < 

g     \ 

03 

> 

s 

CM 

g 

ft  c    \ 

g\ 

5=        \ 

o 

0 

o 

■ft     \ 

0 

s 

<■ 

< 

< 

4 

< 

<t 

i\ 

'-       \ 

CC 

DC 

m 

DO     \ 

^             \ 

X          \ 

z 

• 

>-     \ 

z 

u 

C7 

T3 

^ 

« 

> 

s 

CC 

n 

CM 

a. 

i 

ou 

1 

3 

Q 

J. 

I 

g 
1 

> 

< 

z 

< 
z 

1 

a 

z 

C 
D 

z 

< 

z 

< 

z 

< 

z 

4 
Z 

< 

Z 

4 
Z 

\       i^ 

\  ^5^ 

\i 

\        '3 

\  mS 

\      < 

u 

\  ^ 

\    > 

t3 

\  ffl 

<u 

\ 

Ul       \ 

> 

<M 

s\e 

II 

^ 

a. 

3 

D 

£ 

\ 

A 

5         \ 

s 

^ 

is\ 

ci 

3 

^ 

1 

;e 

< 
z 

< 
z 

^  \ 

z     \ 

< 
z 

< 
z 

< 
z 

< 

z 

< 

z 

4 
Z 

8   \ 

o 

u 

01 

a. 

2 
s 

eg 
DC 

o 

[D 

il 

a 

a. 

3 

9 

5 

5 

lA 

> 

< 

< 

< 

s 

< 

^ 

< 

4 

< 

< 

^ 
S 

a 

QO 

d> 

£ 

en 

z 

z 

z 

Z 

z 

z 

z 

z 

z 

z 

Z 

f 

E 

in 

i 

s 

R 

•  S 

"ill 

u 

1 

e 

so 

il 

1 

1 

<s 

s 

3 

a 

i 

o 

IS 

s 

o 

1 

s; 

£ 

E 

<£. 

m 

QO 

5xif 

V) 

z 

z 

z 

z 

1- 

z 

ID 

> 

■^ 

to 

c 

o 

u 

S 

-. 

>v 

o 

41 

1? 

ft 

o 

c 

>^ 

?•? 

SB 

111 
o 
o 

E 

^1 

1 

E 

y 

IS 

(Ji 

11 

fiC 

T3 
3 

c 
'k 

01 

a 

3 

■m 

Si 
11 

1 

0 

C 

!» 
o 
o 

3 

i 

<3 

■e>c 
3o 

o 

to 

Ih 
III 

11 

II 

<1 

ii 

C 

1 

m 

£0 

u 

ou) 

US 

m 

□ 

>U) 

< 

< 

SQ- 

<m 

UJ 

o  = 

°- 

to  J- 

a 

<      * 

o  S 


si 


44 


COMPUTE! 


November  1982,  Issue  30 


For  PET/CBM  Upgrade  and  4.0  B ASICs  (5K  RAM)  and  Atari,  this  arcade-style  game  achieves  an  impressive 
graphics  animation  without  the  use  of  any  machine  language.  Also,  the  Atari  version  introduces  a  new  Player- 
Missile  technique  (also  entirely  BASIC)  which  results  in  excellent  vertical  motion. 

Laser  Gunner:  BASIC  Animation 

Gary  R.  Lecompte 
Lewiston,  ME 


Laser  Gunner  is  an  arcade-type  action  game.  The 
player  controls  a  laser  gun  which  moves  up  and 
down  on  llie  left  of  the  screen  behind  a  force  field 
and  fires  at  invading  enemy  spaceships.  The 
invaders  also  fire  lasers  and  attempt  to  open  holes 
in  the  fVjrce  field.  Every  hit  weakens  the  force  field 
until  an  entire  hole  is  made.  A  hit  through  a  hole 
ends  the  game. 

La.scr  Gunner  is  written  for  PET/C'BM.  It  is  an 
example  of  animation  accomplished  witliout  the 
use  of  machine  language  routines.  The  drawback 
of  this  type  of  coding  is  obvious.  Only  one  string 
may  be  animated  at  a  lime  with  any  speed.  However, 
by  working  your  game  format  around  tliis,  you  can 
still  make  action  games  fast  and  challenging. 

The  animation  of  tiie  laser  gun  and  the  position 
of  laser  fire,  as  well  as  the  location  of  the  invaders, 
are  controlled  with  the  use  of  the  location  routines. 
The  row  and  column  \  alues  are  POKEd  into  mem- 
ory locations  216  and  198.  A-print  statement  fol- 
lowing these  routines  will  print  that  string  begin- 
ning at  t!ie  location  determined  by  the  row  and 
colinnn  values.  Changing  the  row  and  colimin 
value  and  printing  the  same  string  again  accom- 
plishes animation. 

The  force  field  changes  are  made  by  PEEKing 
the  location  of  the  hit,  determining  the  character  at 
that  location,  and  POKEing  the  value  of  the  ne.\.t 
character  to  that  location. 

Invader  explosions  are  done  by  coding  cursor 
movements  and  printing  characters  from  the  in- 
vader string. 

Sound  routines  are  intermixed  with  laser  and 
explosion  routines.  This  assures  that  animation 
and  sound  will  blend. 

Invader  ship  location  and  laser  fire  are  deter- 
mined by  randomizing  routines.  Skill  level  is  pro- 
vided by  giving  the  player  a  minimum  preset  delay. 
Actual  time  before  invader  laser  blasts  is  always 
unpredictable. 

Stars  are  created  with  simple  POKE  statements 
to  predetermined  locations. 

All  routines  are  placed  in  order  of  importance, 
with  those  used  most  at  the  beginning.  This  allows 
for  the  fastest  program  execution  possible  to  in- 
crease animation  speed.  REM  statements  should  be 


deleted  for  best  effect.  The  key  to  speed  is  simpli- 
city. The  shorter  the  program  statements,  the 
greater  the  speed. 

Readers  who  want  a  copy  of  the  PET/CBM 
version  may  send  a  stamped,  self-addressed  mailer 
and  a  blank  tape  or  8050  disk,  with  $3,  for  a  copy 
of  the  program. 

Gaty  R.  Lecompte 
1093  Main  St. 
!j-a>isluu,  ME  0'i24() 

Program  1:  PET/CBM  Version 


9  REM 


**-kit** 


LOCATION  ROUTINES********* 


PRINT" {UP) "; :RETURN 
PRINT"{UP} "; :RETURN 
PRINT" { UP] "; : RETURN 


10  POKEROW,X:POKECOL,Y: 

11  POKEBOW,A:POKECOL,B: 

12  POKEROW,Z:POKEC0L,B: 

13  GOSUB10:PRINTG1$; 

14  GOT038 

15  REM****RANDOM  INVADER  FIRE******** 

16  TT=TT+1:R=1+IMT(RND(1) *10) : IFTT>TDTHENIFR= 

10GOTO43 

17  REM*****CHECK  KEYBOARD  INPUT****** 

18  IFPEEK (166)=6G0TO29 

19  IFPEEK (166) =5aGOT023 

20  IFPEEK (166}=18GOT026 

21  G0T016 

22  REM*******UP  MOVEMENT************* 

23  X=X-1:IFX<1THENX=1 

24  GOSUB10:PRINTG1$; :G0T016 

25  REM********DOWN  MOVEMENT********* 

26  X=X+1:IFX>21THENX=21 

27  GOSUB10:PRINTGZ$; :G0T016 

28  REH********LASER  FIRE*********** 

29  POKEE,16:POKEF,15:REM*****SOUND 

30  X=X+1:Y=3:GOSUB10:FOR  I=1T0185STEP5 : PRINT" 

@"; :POKEG,I:NEXT:POKEE,0:GOSUB10 

31  F0RI=1T037:PRINT"  " ; :NEXT:X=X-1 : Y=0 

32  REM*******CHECK  FOR  HIT********* 

33  IFX+1=AGOTO60 

34  IFX+1=A+1GOTO60 

3  5  IFX+1=A+2GOTO60 

36  G0T016 

37  REH******LOCATE    INVADER    SHIP***** 
33    A=1+INT(RND(1)*20) : IFA<3THENA=3 

39  IFA>18THENA=18 

40  REH*****PRINT    INVADER    SHIP******** 

41  G0SUB11:PRINTIN$:G0T016 

42  REM******INVADER    LASER    FIRE****** 

4  3    P0KEE,16:P0KEF,15:REM*****S0UND 

4  4  Z=A+ 1 : B=B-1:G0SUB1 2: FORI =1T07  2STEP2: PRINT" 
@{02  LEFT}"; :POKEG,I:NEXT;POKEE,0 

45  PRINT"{RIGHTHUP}n{02    D0WN}{LEFT}H":G0SUB1 

2:F0RI=1T036:PRINT"  {02  LEFT} " ; :NEXT: 
PRINT"  (RIGHTHUP}  {02  DOWN}  {LEFT}  ":B 
=  B+1 

46  REM*****FORCE  FIELD  WEAKEN******* 


^.  ^ 


«^ 


n 


«; 


/// 


m  TREES,  ROCKS,  CHICKENS,  AND  COPS 
AT  OVER  80  MPH  MY  NOT  BE  LEGAL. 

BlfT  IT  SUK  IS  FUN! 


Grab  the  wheel  in 
Hazard  Run,  our  high-speed 
cross-country  chase  .  .  .  and 
watch  the  feathers  fly!  It's  just 
one  example  of  the  high- 
involvement  exciting  game 
software  created  by  Artworx. 
At  Artworx,  we're  directly 
involved  with  the  software 
we  sell.  We  know  our  game 
software  is  fun  to  play 
because  our  own  people 
can't  keep  their  hands  off  it. 
We  created  Beta  Fighter 
to  simulate  a  moonscape 
battle  that  will  literally  take 
you  out  of  this  world!  Our 


Drawpic  software  lets  peo- 
ple of  all  ages  get  hooked 
with  the  limitless  possibili- 
ties of  graphic  creation. 
Golden  Gloves  gives  you  all 
the  thrills  and  slam-bang 
action  of  a  super  slugfest, 
right  down  to  the  noise  of 
the  crowd! 

At  Artworx,  we  have  a 
full  range  of  software  ...  for 
people  who  like  to  play  and 
people  who  want  to  turn 
work  into  play.  We  have  text 
editing,  mail  list,  and  analyti- 
cal programs,  to  name  but  a 
few.  How  good  are  they?  We 


use  them  in  our  own  busi- 
ness .  .  .  and  we  welcome 
your  comments  and  sugges- 
tions. We  pride  ourselves 
on  a  line  that's  complete, 
unique,  diverse,  and  offers 
you  a  great  value  for  a  very 
reasonable  price. 

At  Artworx,  we're  as 
accessible  as  your  local 
computer  store  or  your  tele- 
phone. Write  or  call  us  toll- 
free  at  800-828-6573.  We'll 
send  you  our  free  catalog  .  .  . 
it's  good  reading  and  a  great 
introduction  to  a  whole  new 
world  of  fun. 


^A\  n  ivViV  0 

So  you  can  play. 


TM 


Artworx SoflwareCompany,  Inc..  150  North  Main  St..  Fairport  NY  14450  (716)  425-2833 
For  Atari  I6K— Hazard  Run  $27. 95 -Beta  Fighter  $17.95 -Drawpic  $29.95  ForAtari24K— Golden  Gloves  $22. 95  Add  $4  for  disk,  Add  $2  forpostage  and  handling 
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47  HT=SR+( (Z-l)*40) •RD=PEEK(HT) 

48  IFRD=160THENRN=1:GOTO57 

49  IFRD=231THENRN=2:GOT057 

50  IFRD=234THENRN=3:GQT057 

51  IFRD=246THENRN=4:GOT057 

52  IFHD=97THENRN=5:GOT057 

53  IFHD=117THENRN=6:GOT057 

54  IFRD=116THEbJRN  =  7:GOT057 

55  IFRD=101THENRN=8:GOTO57 

56  IFRD=32THENaN=8:GOT068 

57  FORI=1TORN:READFE:NEXT:POKE    HT,FE:    RESTORE 

:G0T016 

58  DATA   231,234,246,97,117,116,101,32 

59  REM****INVADER    SHIP    EXPLOSION**** 

60  GOSUBll:POKEE,16:POKEF,15:PRINT"     {02    LEFT} 

{REV}j_{OFFl {UP} {REV}1{0FF} {02  DOWN} {L 
LEFT}  {02  LEFT}  {DOWN}  {02  LEFT}_{D0W 
DOWN}_":POKEG,40 

61  G0SUB11:PRINT"  {02  LEFT} {REV} j_{ OFF} {UP} {RE 

REV) ) {OFF} (02  DOWN} {LEFT}  {02  LEFT}  { 
DOWnT  {02  LEFT}_{DOWN)_":POKEG,1B0 

62  FORI=1TO100:NEXT 

63  GOSUBH-PRINT"{UPi     {UP}  {  LEFT}  {REV}_)_{OFF}  {  0 

2  DOWN}  {03  LEFT}  {REV}_)_{OFF}  H{02  DOWN 
DOWN} (03  LEFT}_  NfDOWN} {LEFtT  {D0WK}{ 
LEFT}_":POKEG,250 

64  FORI=lTOl00:rtEXT:HEM****DELAY 

65  GOSUB11:PRINT"{02    UP}     {02    DOWN} [03    LEFT}     { 

RIGHT}     {02    DOWN} [03    LEFT}     {RIGHT}     {02 
DOWN} {LEFT}     " : POKEE , 0 :GOSUB77 

6  6    REM* ***********SCORE* ******* ****** 

67  SC=SC+1:TT=0:GOTO38 

68  FOBI=1TO500:NEXT:REM****DELAY 

69  REM******END    SCORE    STATEMENT****** 

70  PRINT" {CLEAR} {03   DOWN}  YOU    HIT"SC 

"INVADERS 

71  PRIHT"{03    DOWN}  TRY    AGAIN? 

72  GETC$:IFC$=""GOT072 

73  IFCS<>"Y"ANDC$<>"N"GOT072 

74  IFCS  =  "N''THENPRINT"  {CLEAR}  ":END 

75  SC=0:GOTO123 

76  REM****GENERATE    STARS********** 

77  SR=SR-2;P=46 

7  8    P0KESR+15,P:P0KESR+28,P:P0KESR+127,P:P0KES 

R+158,P:POKESR+17  5,P:POKESR+230,P 
79  POKESR+4  44,P:POKESR+460,P:POKESR+474,P:POK 
ESR+500,P:POKESR+575,P 

8  0  POKESR+60  5,P:POKESR+628,P:POKESR+708,P:POK 

ESR+715,P:POKESR+740,P 
8 1  POKESR+Sa  4 ,P : POKESR+8  28 , P : POK  ESR+83  S , P : POK 

ESR+868,P:P0KESR+888,P 
8  2  POKESR+90  4 ,P:POKESR+928,P:POKESR+947,P:POK 

ESR+967 , P :POKESR+980  ,  P 

8  3  SR=SR+2: RETURN 

84  REM*******SET  VARIABLES********** 

85  ROW=216:COL=198:X=5:Y=.  :  IN$  =  '' {  REV5l{0FF}  {D 

DOWN}  {LEFT}  {REV}  3  {OFF}  {DOWN}  {LEFT}_'': 
B= 39  :Gl$=°&{DOWNTi LEFT}  +  {DOWN)  {LEFT}^ 
{DOWN} {LEFT}  " 

86  G2$="{UP}  {DOWN}{LEFT)i{DOWN} {LEFT}+{D0WN} 

{LEFT}&":SR=32770:M=21:E=59467:F=5946 
6:G=59464 

87  GOSUB77:GOT091 

88  REM******L0CATI0N    ROUTINE****** 

39    POKEROWjMiPOKECOL.YiPRINT'iUP}"; :RETURN 

90  REM****PRE-PROGRAMED   TITLE****** 

91  M=H-1:G0SUB89:PRINTG1S? 

9  2    IFM>7G0TO91 

9  3  FORI=1TO200:NEXT:POKEE,16:POKEF,15:GOSUB89 

94  PRINT" {DOWN} {02  RIGHT} ";: FORI=1TO120STEP10 

iPRINT'e";  :POKEG,I:NEXT:PRINT''LASER  G 
UNNER"; 

95  FOR  I=1TO130STEP10:PRINT"8"; :POKEG,I:NEXT: 

POKEE, 0 

96  GOSUB89;PRINT" {DOWN}  {02    RIGHT} ";: F0RI=1T01 


2:PRINT"     "; :NEXT:PRINT"{12    RIGHT}"; 

97  F0RI  =  1T013:PRINT''     ";:NEXT 

98  G0SUB89:M=M+1: PRINT" {DOWN} "G2$; 

99  IFM<12GOT098 

100  G0SUBa9:PRINT"{D0WN} {02  RIGHT} "; :F0RI=1T02 
00:NEXT:POKEE,16:POKEF,15 

101  FORI=1TO170STEP10:PRINT"@"; : POKEG , I :NEXT: P 
RINT"BY"; 

102  FORI=1TO170STEP10:PRINT"^"; : POKEG , I :NEXT: P 
OKEE,0 

103  G0SUB89:PRINT"{D0WN5 {02  RIGHT}"; :F0RI=1T01 
7:PRINT"  ";  :NEXT:PRINT''{02  RIGHT)";  ;F 
0RI=1T017 

104  PRINT"  ";  :NEXT 

105  G0SUB89:M=M+1:PRINT" {DOWN} "G2S; 

106  IFM<i6GOTO105 

107  G0SUB89: PRINT" {DOWN} {02   RIGHT} ";: F0RI=1T02 

0  0 : NEXT : POK  EE ,16:P0KeF,15 

108  FOR1  =  1TO120STEP10:PRINT"^";  : POKEG , I :NEXT; P 
RINT''GARY    LECOMPTE"; 

109  FORI  =  1TO110STEP10:PRINT"_@";  :  POKEG  ,  I  :NEXT:  P 
OKEE,0 

110  GOSUS89: PRINT" {DOWN} {02    RIGHT) ";: P0RI=1T01 
2:PRINT"    "; :NEXT:PRINT"{13    RIGHT}"; 

111  P0RI=1T011:PRINT"     ";:NEXT 

112  GOSUB89 : M=M+ 1: PRINT" { DOWN }"G 2$; 

113  IPM<22GOT0112 

114  GOSUB89: PRINT" {DOWN} {02  RIGHT) ";: F0RI=1T02 
00:NEXT:POKEE,16:POKEF,15 

115  FORI=1TO100STEP10:PRINT"@"; : POKEG , I : NEXT:P 
RINT"WANT  INSTRUCTIONS?"; 

116  FORI=1TO90STEP10:PRINT"@"; : POKEG , I :NEXT: PO 
KEE,0 

117  GOSUB89:PRINT"{DOWN} {02  RIGHT) "; :F0RI=1T01 
0:PRINT"  "; :NEXT;PRINT"{18  RIGHT}"; 

118  F0RI=1T09:PRINT"    ";;NEXT 

119  REM****WANT    INSTRUCTIONS********** 

120  GETCS :IFC$=""G0T0114 

121  IFCS="Y"GOT0134 

122  REM****SET    LEVI'X    OF   pLAY******* 

123  PRINT" {CLEAR} {06    DOWN)  WHAT    LEV 
EL{l-3) 

124  GETC:IFC=0GOTO124 

125  IFO3G0T0124 

126  PRINT"{CLEAR){05    DOWN}  {REV}     PRESS 

SPACE    TO    BEGIN    {OFF}" 

127  GETC$:IFCS=""GQT0127 

128  IFC=1THEN    TD=15 

129  IFC=2THEN    TD=8 

130  IFC=3THEN    TD=0 

131  REM****BUILD    FORCE    FIELD******* 

132  PRINT" {CLEAR) "; : F0RI=1T023 : PRINTTAB ( 2) "{RE 
REV}  {OFF] ":NEXT:G0SUB77:G0T013 

133  REH******INSTRUCTIONS********** 

134  PRINT" {CLEAR) (DOWN)    YOU  ARE  LASER  GUNNER 

ON  A  STARSHIP." 

135  PRINT" {03  DOWN)  YOU  ARE  UNDER  ATTACK  BY  AL 

1  EN  INVADERS. 

136  PRINT" {03  DOWN)       YOU  MUST  MOVE  YOUR  LA 
SER  INTO 

137  PRINT"  {03  DOWN)      POSITION, AND  FIRE  IT  T 
0  DESTROY 

138  PRINT" {03  DOWN)  THE  INVADER. 

139  PRINT"{03  DOWN)  {REV}  PRESS  SPACE  T 
0  CONT  {OFF}" 

140  GETC$: IFC$=""GOTO140 

141  PRINT" {CLEAR} {DOWN}    YOU  ARE  PROTECTED  BY 

A  FORCE  FIELD 

142  PRINT" {03  DOWN}     BUT, THE  FORCE  FIELD  IS  ~ 
WEAKENED 

143  PRINT" {03  DOWN}       WITH  EVERY  HIT  BY  AN  " 
INVADER. 

144  PRINT" {03  DOWN}       A  HIT  IN  A  HOLE  ENDS  ~ 
THE  GAME. 

145  PRINT" {02  DOWN)    TO  FIRE, HIT  SPACE. TO  MOV 


The  challenge  of  inner  space  —  the  fury 
of  an  enemy  that  seemingly  will  not  die. 
This  Is  SEA  DRAGON  —  a  battle  to  the     ^,^  ^ 
death  under  the  high  seasi  Slide    ^yy^  '  '   ^^ 

into  the  Captain's  chair,  take  the    Xx^ 
controls  and  prepare  yourself     X/ 
for  the  most  incredible  non-    /^ 
stop  action  this  side  of  Davy    /  : 

Jones'  locker.  SEA  dragom     if-- 
puts  you  in  control  of  a 
nuclear  sub  that's  armed    , 
from  stem  to  stern  with 
enough  firepower  to  take 
on  King  Neptune  himself 
—  and  you'll  need  every 
missile,  every  torpedo,  and 
every  scrap  of  skill  you  can 
muster  to  survive. 

The    object    of    sea 
DRAGON  is  to  successfully 
navigate  your  sub  through 
an  underwater  course  past 
mountains  and  through  laby- 
rinthine passageways  while  avoid-   - 
ing  clusters  of  explosive  mines  that 
rise  from  the  seabottom.  But  the 
danger  doesn't  stop  there  —  overhead, 
surface  destroyers  lace  the  water  with  depth 
charges;  below,  deadly  attack  bases  and  arcing  lasers  cut  a  killing  swath  that 
could  reduce  your  sub  to  bubbling  slag.  But  even  these  potentially  ietim 
perils  are  dwarfed  by  the  awesome  menace  that  awaits  you  at  the  courses 

SEA  DRAGON  —  every  possible  "extra"  is  here  to  ensure  your  playing 


pleasure:  excitiny  buunub,  niyn  sLurc  sovc,  iiiauimic  lanyuay^-  yiof,,. ..vj  u..^^  »^.. 

eye-popping  scrolling  seascape  that  extends  the  equivalent  of  oyer  two 
dozen  screens  placed  end-to-end,  providing  a  diverse  and  unique  challenge 
that  will  not  diminish  after  repeated  playings. 

Nothing  you've  ever  seen  on  your  micro  could  possibly  prepare  you  for 
this"  YOU  are  ready  now,  ready  for  the  ultimate  in  undersea  action  with  a  pace 
that  is  absoutety  unyielding.  SEA  DRAGON  —  the  arcade  has  finally  come  home. 


SEA  DRAGON  FEATURES 

•  Fantastic  Scrolling  Seascape  -  -^  • 

•  Nearly  Limitless  Game  Challenge  ^>^.^.^ 

•  High  Score  Save  (disk  version)     *  ^^*'*     ■ .  . 

•  Terrific  sound  Effects 

•  Arcade  Action  Graphics™ 
'        •  Apple  version  "talks"  without  special  hardware! 


.  bv  John  Anderson 


"IT  TALKSl ' 


kir-^^ 


moretand 
rv  Oilman 


ALL  VERSIONS      | 


JOYSTICK 
COMPATIBLE! 


ORDERING  INFORMATION 

APPLE  2  or  APPLE  2  PLUS  m^  Disk 

(DOS  3.3  required) 
042-0146 S34.95 

ATARI  32K  Disk 
052-0146   S34.95 

ATARI  16K  Tape 
051-0146   S34.95 

TRS-80  32K  Disk 

012-0146   S24.95 

TR5-80  16KTape 
010-0146   S24.95 


i^dventure 

1  _lP     nil  I Ti nil  11 


PRICES  SUBJECT  TO  CHANGE 


TO  order,  see  your  local  dealer,  if  He  does  not  have  the  program,  then  call 
1-800- J27-71 72  (orders  only  please)  or  vi^rlte  for  our  free  catalog. 
Published  by  adventure  international 

a  sLibsidiarv  of  Scott  Adams,  inc. 
BOX  3435  •  LONGWOOD,  FL  32750  •  (3051  830-8194 


.-^^ 
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Notes  On  The  Atari  Version: 

In  your  corner  of  the  universe,  a  zone  of 
high-pressure  radioactive  plasma  is  con- 
tained by  a  platinum-iridium  "wall."  Your 
ship,  immersed  in  the  red  zone,  is  charged 
v^fith  a  vital  duty:  defend  the  wall.  The 
vengeful  enemies  of  your  civilization  send 
wave  after  wave  of  attack  ships  in  an  effort 
to  breach  the  wall.  These  semi-smart  robot 
ships  will  concentrate  their  firepower  on 
your  weakest  spot,  and  mercilessly  try  to 
fire  their  way  into  the  wall. 

Your  only  defense  is  your  powerful 
particle  beam  which  you  use  to  fend  off  the 
attacking  drones.  The  enemy  ships  are 
wary  of  your  power,  so  if  you  move  too 
close  to  an  attack  point,  you  can  spook  the 
enemy  ship  into  picking  another  target. 
Move  to  shoot  at  the  new  position,  and  it 
will  just  cruise  back  to  another  vulneratde 
spot.  You  must  not  let  the  enemy  blast  a 
hole  in  the  wall  since,  like  a  balloon  stuck 
with  a  pin,  the  radioactive  plasma  will  ex- 
plode, reducing  your  ship  to  an  expanding 
shell  of  iridescent  particles. 

As  the  Laser  Gunner,  try  to  quickly 
react  to  your  enemy's  shots.  Follow  the  ship 
as  well  as  you  can,  and  do  not  stray  too  far 
from  a  weak  spot.  When  you  destroy  one 
ship,  another  will  appear  at  a  random  posi- 
tion, and  will  home  in  on  a  vulnerable  spot 
in  the  wall. 

A  Novel  Player/Missile  Technique 

For  a  game  written  in  BASIC,  "Laser  Gun- 
ner" is  reasonably  fast  and  smooth.  The 
smoothness  of  motion  comes  from  player- 
missile  graphics,  but  the  speed  comes  from 
an  unusual  technique  that  lets  you  move 
player-missile  graphics  at  machine  language 
speed.  That's  right  -  no  machine  language 
is  used  in  Laser  Gunner,  yet  the  vertical 
motion  is  quite  satisfactory. 

A  special  graphics  technique  is  used 
here.  Instead  of  storing  the  player/missile 
graphics  at  the  top  of  memory,  a  large 
string  is  dimensioned  to  hold  the  player/ 
missile  data.  When  a  string  is  dimensioned, 
a  block  of  memory  is  reserved  for  it.  The 
starting  address  of  the  string  can  be  deter- 
mined by  using  the  ADR  function.  The 
problem  is  that  player/missile  graphics  must 
start  on  an  even  IK  boundary  (the  address 
must  be  a  multiple  of  1024),  or  a  2K  bound- 
ary (divisible  by  2048)  for  a  single-resolution 


player/missile  graphics.  Strings  are  given 
the  next  available  address  when  dimen- 
sioned, which  would  only  be  on  an  even 
kilobyte  address  by  sheer  coincidence. 

So  when  the  ADdRess  of  the  string  is 
determined,  we  must  find  what  offset  to 
add  to  the  address  to  reach  the  next  bound- 
ary. It  can  be  shown  that  in  "worst  case" 
conditions  (i.e.,  the  address  is  just  one  byte 
past  a  IK  or  2K  boundary),  we  must  allow 
for  an  offset  of  at  least  1023  bytes  for  double 
resolution,  or  2048  bytes  for  single  resolu- 
tion P/M  graphics.  So,  although  double- 
resolution  P/M  graphics  require  only  1 024 
bytes,  we  must  dimension  the  holding  string 
at  least  2048  bytes.  Then,  a  simple  calcula- 
tion (lines  150-160  of  "Laser  Gunner," 
Atari  version)  will  give  us  the  starting  ad- 
dress within  the  string  of  the  P/M  base 
address,  PMBASE.  This  value  is  then  used 
to  "set  up"  P/M  graphics  as  usual. 

The  advantage  of  using  a  string  is 
twofold:  one,  we  know  that  BASIC  is  covet- 
ously protecting  the  string  from  the  "RAM- 
TOP  Dragon"  (see  COMPUTE!,  October 
1981,  Issue  17)  and  other  nasties.  Second, 
we  can  use  BASIC'S  fast  string  manipulation 
commands  to  move  segments  of  strings 
around,  "scroll"  a  string,  erase  a  string, 
copy  one  string  to  another,  and  more.  Since 
the  memory  being  moved  in  the  string  is 
the  P/M  memory,  these  manipulations 
directly  modify  the  players  and  missiles. 
And  since  these  string  operations  internally 
proceed  at  machine  language  speed,  we  get 
fast  P/M  animation  using  BASIC.  Although 
the  code  is  not  as  straightforward  as  dedi- 
cated P/M  commands  such  as  PMMOVE  or 
PMGRAPHICS,  it  sure  beats  cryptic  USR 
statements.  As  a  matter  of  fact,  since  BASIC 
permits  such  flexibility  with  strings,  it  may 
be  the  best  solution  to  using  P/M  graphics 
from  BASIC. 

It  is  also  possible  to  "fool"  BASIC  into 
believing  that  another  section  of  memory  is 
a  string  by  modifying  a  string's  Variable 
Value  Table,  but  it's  pretty  tricky.  The 
method  described  above  is  preferred,  al- 
though it's  a  bit  wasteful  of  memory.  Watch 
upcoming  issues  of  COMPUTE!  for  a  com- 
plete explanation  and  guide  to  using  this 
string  technique  for  fast  arcade-style  ani- 
mation. Meanwhile,  type  in  and  look  at  the 
coding  of  "Laser  Gunner."  The  technique 
might  be  of  use  in  your  own  programming 
and  you'll  also  have  fun  playing  the  game! 


GHOST  ENCOITNTEBS 

A 16K  ikssembly  Language  Beal-Time 
Adventure  Game  For  AEABI®  400/800'""  Computer 


GHOST  ENCOXTNTZiBS'"  U  the  second 
in  a  series  of  real-time^  J03rstlck  con- 
trolled, adventure  games  following 
ACnON  QtrBST;"  presenting  a  brand 
new  collection  of  dangers  and  puzzles. 
Tou,  as  a  ghost,  travel  through,  a  net- 
work of  30  rooms  in  search  of  valuable 
prizes  while,  at  the  same  time,  try  to 
survive  the  many  perils  encountered. 
Of  course,  a  mere  ghost  cannot  over- 
come all  the  evil  powers  striving  to 
block  his  Journey.  Luckily,  you  are  not 
a  mere  ghost,  but  are  equipped  with 
the  power  of  transmutation,  allowing 
you  to  take  on  the  form  of  other,  some- 
times more  useful,  objects.  Who  knows 
when  a  torch  or  a  hammer  might  be 
Just  what  the  witch  doctor  ordered. 

Locating  all  30  rooms  and  the  20  prizes 
scattered  throughout  requires  a  player 
with  fast  response,  phjrsical  coordina- 
tion, and  intellectual  resourcefulness. 
Of  the  20  prizes,  no  two  can  be  acquired 

Atari-  and  400/800  "are  trademarks  of  MAM,  Inc. 


through  exactly  identical  methods. 
Begardless  of  which  factors  most  inter- 
est 3F0U  in  a  real-time  action  game,  you 
are  sure  to  find  them  among  the  wide 
variety  of  challenges  located  in  GHOST 
ENCOUNTEBS;- 

Airallable  from  your  local  Atari  retailer  or 
send.  $29.98  in  check  or  money  order 
CCalifomia  residents  add  6  V8%  sales  tax> 
to  JV  Software  Inc. 


ALSO  AVAIUISLE 

Dont  forget  to  ask  for  the  original  ACTION 
QUEST,'"  with  its  ownunlgue  and  imagina- 
tive assortment  of  puzzles,  prizes,  and 
perplexing  predicaments.  Another  chal- 
lenging Journey  through  an  entirely 
different  network  of  rooms  and  prizes. 

Also  available  in  16K  for  $29.98  from  your 
local  retailer  or  JV  Software  Inc. 


JV  SOFTWARE,  INC 

3090  MARK  AVE.   SANTA  CLARA,  CA  95051 
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E    UP, HIT   8 

146  PRINT" {DOWN} 

147  PRINT" (02  DOWN} 
TO  CONT  {OFF}" 

148  GETC$:IFC$=""G0TO148 

149  GOT0123 


TO  ^SOVE  DOWN,  HIT  2 
{REV}  PRESS  SPACE 


Program  2:  Atari  Version 


100  DIM  PM* (2048) ;GRAPHICS  2+16 

110  DIM  fiLIENt  (  1  1  ),  PLAYER*  (*?),  NULL*  (  1 

1)  ,  EXPLODE*  (12«<7)  ,  TARGET  <  20) 
120  FOR  1=1  TO  1 1 :NULL* ( I )=CHR* (0> :NE 

XT  I 
130  LEVEL=15:CNT=15: REM  DECREASE  LEVE 

L  FOR  A  HARDER  6AME 
140  A=ADR (PM*) : REM  RAW  ADDRESS 
150  PMBASE=INT<A/1024) *1024: REM  NEARE 

ST  IK  BOUNDARY 
160  IF  PMBASE<A  THEN  PMBASE=PMBASE+ 1 O 

24:REM  IF  BELOW  STRING,  GO  TD  NEX 

T  IK  BOUNDARY 
170  S=PMBASE-A: REM  START  OF  PMBASE  IN 

STRING  (OFFSET) 
180  POKE  559,46:REM  SET  DOUBLE-LINE  R 

ES. 
190  POKE  54279, PMBASEy256:REM  TELL  AN 

TIC  WHERE  PMBASE  IS 
200  POKE  53277, 3:REM  TURN  ON  PLAYER/M 

ISSILE  DIRECT  MEMORY  ACCESS  (DMA) 
210  PM«=CHR* (0):PM*(2048) =CHR* (0) : PM* 

(2>=PM*!REM  CLEAR  OUT  ALL  P/M  MEM 

DRY 
220  POSITION  4,0:?  #6: "laser  gunner" 
230  ?  #6:F0R  1=1  TO  10:?  #6;"H":NEXT 

I : POSITION  0. 0 
240  REM  STRINB  POS   OF  PLAYER  0-3,  AN 

D  MISSILES  IN  STRINB: 
2 50  P0=S+S12: Pl=PO+128: P2=P 1+128; P3=P 

2+128:MS=S+384 
260  PM* (P2+32)=CHR* (25S) : PM* < P2+ 1 27 ) = 

CHR*  <255>  :PM* ( P2  +  33 , P2+ 1 27 > =PM* ( P 

2+32): REM  CREATE  WALL 
27  0  PM* (P3,P3+127) =PM*  <P2, P2+127)  :  REM 

CREATE  "ZONE" 
280  POKE  53250, 92SREM  POSITION  PLAYER 

2,  THE  WALL 

290  POKE  53251, 60:REM  POSITION  PLAYER 

3.  THE  ZONE 

300  POKE  53258, 0:POKE  53259, 3:REM  MAX 

IMUM  WIDTH 
310  POKE  706.14:P0KE  707.66:REM  SET  C 

OLOR  OF  PLAYERS  2  AND  3 
320  DATA  0,8,28,62,255,62,255,62,28,8 

,0 
330  FOR  1  =  1  TD  il:READ  A: AL I  EN* ( I ) =CH 

R*<A):NEXT  I:REM  READ  "SHAPE"  OF 

ALIEN 
340  AY=32:REM  ALIEN  VERTICAL  LOCATION 
350  PM*(P1+AY, Pl+AY+1 1 ) =ALIEN*: REM  PL 

ACE  INTO  STRINB,  HENCE  INTO  P/M  M 

EMORY 

360  POKE  705, 6tl6+10: REM  SET  COLOR  OF 

ALIEN  TO  PURPLE 
370  POKE  53249, 180: REM  SET  HORIZONTAL 

POSITION 
380  POKE  53257,1: REM  SET  ALIEN  TD  DOU 

BLE-WIDTH 
390  REM  SET  UP  EXPLODE*,  USED  FOR  EXP 

LOSION  OF  ALIEN 
400  FOR  1=1  TO  108:READ  A:EXPLODE*(I> 

=CHR* ( A) :NEXT  I : REM  EXPLODE  DATA: 
410  DATA  8,28,62,255,54,255,62,28,8,8 

, 28, 62, 2  35, 54,235,62,23,8, 8,28,54 


,227, 34, 227, 54, 28, 8 
420  DATA  8,24,34,227,34,227,18,24,8,8 

, 2  4, 34, 194, 32, 163, 18,8,8 
430  DATA  0,0,0,0,24,24,0,0,0,0,0,0,32 

,8, 24, 0,4, 0.0, 0,0, 36, 0,16,0,36.0, 

0,128,10,128,0,16,0,16,65 
440  DATA  6,9,0,0,32,0,32,0,8,0,0,0,64 

,0,0,64,0,4,0,0,0,0,0,0,0,128,0 
450  RY=INT (7SJRND (O) +32) : MH=190+RYt2: 

REM  ATTRACT  MODE: 
460  FOR  1=32  TO  1 1 O : PM* ( P 1 + I , P 1 + I + 1 1 ) 

=ALIEN*:IF  I =RY  THEN  PMt(MS+RY+tO 

, MS+RY+10)=CHR« (12) 
470  IF  I>RY  THEN  POKE  53253, MH-I«2 
480  IF  PEEK (53279) >6  THEN  NEXT  I 
490  PM* (MS+RY+10,MS+RY+10) =CHR*(0) 
500  FOR  1=110  TO  32  STEP  -1:PM*(P1+I, 

Pl+I+J 1 ) =fiLIEN*: IF  PEEK (53279) >6 

THEN  NEXT  I 
510  IF  PEEK (53279) >=7  THEN  450 
520  IF  PEEK (53279) =3  THEN  FDR  1=0  TO 

4:PDKE  53248+1 , 0: NEXT  I:GRAPHICS 

O:  END 
530  DATA  0,224,48,120,63,120,48,224,0 
540  FOR  1=1  TD  9:READ  A : PLAYER* ( I ) =CH 

R*(A) : NEXT  I 
550  PY=60:REM  PLAYER'S  VERTICAL  LOCAT 

ION 
560  PM* (PO+PY, PO+PY+9) =PLAYER* 
5 70  PM* (PI , PI ) =CHR* (O) : PM* (P 1+1 27, PI + 

127>=CHR*(0):PM*(P1+2,PH-I27)=PM* 

(P1):REM  CLEAR  OUT  ALIEN 
580  AY=INT(78tRND(0)+32) :PM*(P1+AY,PI 

+AY+1 1 ) =ALIEN*: REM  RESET  ALIEN 
590  POKE  53256,1: REM  PLAYER  O  DOUBLE 

WIDTH 
600  POKE  53248, 64:REM  HORIZONTAL  POSI 

TIDN  OF  PLAYER  O 
610  POKE  704,26:REM  COLOR  OF  PLAYER  O 
620  POKE  53260,1:REM  MISSILE  0  DOUBLE 

-WIDTH 

630  ST  =  STICK<0)  :  IF  ST015  THEN  DIR  =  ST 

: SOUND  O, 100, O, 8 
640  PY=PY-(DIR=14)t(PY>32)+(DIR=13)»( 

PY<110):REM  UPDATE  PLAYER 
6SO  PM* (PO+PY, PO+PY+9) =PLAYER*: SOUND 

0,0,0,0 
660  IF  STRIG<0)  THEN  790:REM  FIRE? 
6 70  PM* (MS+PY+5, MS+PY+5)=CHR* (3) : REM 

CREATE  MISSILE 
680  FDR  1=72  TO  184  STEP  2: POKE  53252 

,I:NEXT  I  : REM  SHOOT  MISSILE 
690  POKE  53278, O: REM  CLEAR  COLLISION 

REGISTERS 
700  POKE  53252, 184:REM  NUDGE  MISSILE 

OVER 
710  PM* (MS+PY+5, MS+PY+5) =CHR* (0) ; REM 

CLEAR  OUT  MISSILE 
720  IF  PEEK (53256)=0  THEN  790:REM  NO 

COLLISION 
730  SCR=SCR+10:P0SITI0N  1 1 -LEN < STR* ( S 

CR>)/2,5:?  »6;SCR:REM  DISPLAY  SCO 

RE 
740  AY=AY+1 : P=PEEK (705) : REM  PRESERVE 

COLOR  OF  ALIEN 
750  FDR  1=0  TD  1 1 : Z= I *9 : PM* ( P 1 +AY , P 1 + 

AY +9) =EXPLDDE* (Z+1 , 2+9) 
760  POKE  705, PEEK (53770) : POKE  53279,0 

:SOUND  O, 1*2, O, 15-1 :FOR  W=l  TO  2: 

NEXT  W:NEXT  I 
770  POSITION  5,5:?  #6:  "CIO  SPACES! ": RE 

M  ERASE  SCORE 
780  SOUND  0,0,0,0:POKE  7O5,P:G0TO  570 
790  IF  AY=PY  THEN  S70:REM  TOO  CLOSE  F 

OR  COMFORT 


FOR  YOUR 


ATARI  400/800 


iSisr?^? 


i*ps; 


At  last!  The  ultimate  baseball  game  for  your  Atari  400/800 


Scrolling  outfield 
Individual  player  control 
Fully  detailed  animation 
Complete  range  of  pitches 


Tape  $34.95 
Disk  $39.95  (U.S.  Funds) 


•  Hysterical  crowd  scenes 

•  Two  player  game 

•  Joystick  control 

•  Requires  minimum  16K 


INHOME  SOFTWARE  INCORPORATED, 

2485  Dunwin  Drive,  Unit1,  Mississauga,  Ontario  L5L 1T1  (416)828-0775  (416)828-0778 


<^i^M^ 
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800 

IF  TARE 

=TfiR6ET 

810 

IF  AYO 

820 

CNT=CNT 

830 

CNT=LEV 

840 

AY=fiY+S 

ARDS  TA 

850 

PM« (P1+ 

860 

GOTO  63 

870 

IF  ABS( 

880 

PM*  (MS-t- 

CREATE 

890 

FOR  1=1 

3, I:NEX 

HR« (O) 

900 

P=ASC<P 

HOLE  II 

910 

IF  P<0 

920 

PM»<P2+ 

930 

GOTO  63 

940 

REM  PICI 

950 

INDEX  =  II 

8«RND(0 

960 

REM  TIMI 

970 

IF  INDE 

980 

TARGET= 

)  sRETURI 

990 

REM  DES 

lOOO  FOR  1= 

ET=0  THEN  BOSUB  950: TARGET 
(INDEX) :REM  SELECT  A  TARGET 
TARGET  THEN  840 
-1 : IF  CNT  THEN  630 
EL:GOTO  870 

GN<TARGET-AV) :REM  MOVE  TOW 
RGET 

AY,P1+AY+1 1 ) = ALIEN* 
O 

AY-PYXIO  THEN  GOSUB  970 
AY  +  5,MS  +  AY  +  S)  =CHR«  (  12)  .-REM 

ALIEN  MISSILE 
80  TO  91  STEP  -2:P0KE  5325 
T  I: PM* <MS+AY+5, MS+AY+5)=C 

M* (P2+AY+5) ) *2-256: REM  CUT 

N  WALL 

THEN  990: REM  WALL  DESTROYED 

AY+5,P2+AY+5)=CHR« (P) 

0 

K  A  TARGET 

NDEX-f-l  :  TARGET  (  INDEX  )  =  INT  (7 

) +32) : RETURN 

E  TO  MOVE 

X=l  THEN  950 

TARGET ( INT ( INDEX«RND (0) +1 ) 

N 

TRUCTION  OF  PLAYER 

1  TO  100s Zl=AY+5+I : Z2=AY+5-I 


"Liisi'r  Ginnirr,"  PETICBM  vvrs'tou:  Ihc  alii'ii  ctafi  hegiiis 
hltmliug  (I  hole  iu  till'  proleclive  ihield. 


lOlO 

1020 

1030 
1040 

1050 

1060 

1070 
1080 
1090 

1  lOO 

1  1  lO 

1  120 

1  130 

1  140 

1150 
1  160 


1  170 
1  180 


IF  Zl 
CHR*  < 
IF  Z2 
HR*<0 
IF  Zl 
FOR  I 

20  S 

707, 
SOUND 

707, 
E  707 
FOR  I 
,8,1: 
SOUND 
Z1=PY 
Z1  =  Z1 
Z2>  =  0 
PM*  (P 
0  +  Z2, 
INCR= 
THEN 
FOR  I 
70)  •  N 
FOR  I 

I  :  GR 
POSIT 
:POSI 
as :  "  ; 
POSIT 

#6;  5 
FOR  I 
10+10 
RND  (O 
SETCO 
RUN 


<126  T 
0) ;REM 
>30  TH 
) 

<126  O 
=  30  TO 
TEP  3: 
PEEK (5 
O,  0,0 
14; FOR 

,o 

=  0  TO 
POKE  7 
0,0,0 
: Z2=PY 
+INCRt 
) : POKE 
0+Z  I  , P 
P0+Z2) 
INCR+0 
1090 
=  1  TO 
EXT  I: 
=  0  TO 
APHICS 
ION  4, 
TION  3 


HEN  PM* (P2+Z1 ,P2+Z 1 ) = 

ERASE  WALL 
EN  PM* (P2+Z2, P2+Z2) =C 

R  Z2>30  THEN  NEXT  1 

1  STEP  -1:FDR  J=0  TO 

SOUND  O, J+I, 10, 8:P0KE 

3770):NEXT  J:NEXT  I 

,0:SOUND  1,0,0,0:P0KE 

W=l     TO     50:NEXT    W:POK 

15     STEP    0.2:S0UND     0,1 
04,  16  +  1 : NEXT     I 

,o 

: INCR=0 

(Zl< 128)  : Z 2  =  Z 2- 1  NCR*  i 

704,PEEK (53770) 
0  +  Z 1 ) =CHR*  <255)  : PM* (P 
=CHR* (255) : POKE     53279,0 

5;  IF     ZK127     OR     Z2>0 

100:PDKE     704,PEEK(537 
REM     FLASH     PLAYER 
7:P0KE    53248+1. 0:NEXT 

2+16 
O  :  ?    #  6  ;  "  OEEEKHtrirtrtrfStB  ■• 
,5:?     #6;"yDLir     score     w 


ION  10-LEN <STR*(SCR) ) /2, 7:? 

CR 

=15  TO  0  STEP  -0.2:SOUND  O, 

*RND (0) , O, I :SOUND  t.lOO+lO* 

) , 16, I 

LOR  4, 3, 14»RND <0) :NEXT  I 


TOTAL 
CONTROL 


COMMAND 

CONTROL 

JOYSTICK 


BY  WICO 


ARCADE  QUALITY  CONSTRUCTION 
TWO  FIRE  BUTTONS  (TOP  &  BASE) 
ADAPTERS  TO  OTHER  COMPUTERS  AVAILABLE 
FULL  ONE  YEAR  WARRANTY 


FOR  ATARI  . 
FOR  APPLE 
FOR  TRS-80 


29.95* 

49.95*     INCL.  ADAPTOR 
39.95*     INCL  ADAPTOR 


"Laser  Gunner, "  Atari  version:  the  protective  shield  is 
breached. 


■ADD  S3  PER  ORDER  FOR  POSTAGE  AND  HANDLING  •  CHtCK.  MONEY 
OflDER,  MASTERCARD  OR  VISA.  COD  iCO  D  CHARGES  ADDEDl  •  FLA 
RESIDENTS  ADD  5^  .  SALES  TAX  •  FOREIGN  ORDERS  MUST  BE  PREPAID 

GATOR  MARKETING  ENTERPRIZES,  INC. 

283  E-  HWY.  434  •  LONGWOOD.  FL  32750 
(305)  339-3848 


D&ALtR  INQUIRIES  i 


TED  -  PRICES  SUBJECI  TO  CHANGE 


'IS  A  PICTURE 
WORTH  1 ,000  BITS??? 


// 


PRO-TRACK-PLUS  is  the  ideal  way  to  organize  and  communicate 
those  complex  statistics.  The  use  of  a  graph  promotes  easier  reader 
comprehension. 

This  graph  program  runs  on  the  Commodore  CBM  8000  &  9000  Series*, 
and  is  easy  to  use. 

PRO-TRACK-PLUS  lets  you  take  a  step  up  to  the  modern  way  to  do 
Budget  Analysis,  Forecasting,  and  Projection  Display. 

Oh  yes,  and  while  the  picture  may  be  worth  1 ,000  bits,  we'll  sell  it  to  you 
for  far  less  than  that. 

SUGGESTED  RETAIL:  $200.00 


72313 

63834 
5l='663 
55455 
51240 
4702S 

30  1  bS 

17524 
13310 


ECT-UPMEHT    SRLES     1382 


12/38^32 


i     %     i 

%  9  % 


Ji. 


Il 


i  L  ij  l] 


MftME 
RVERfl 


^. 


S7 

■   COST 

57351.75 

1^021.33 


JfllJ       F£e       (1FIR       FlPR       MHV       JUN       JUL       flUG       SEP       OCT       MOV       DEC 


"SPELL  WHAT???" 

PRO-SPELL-PLUS  is  designed  to  check  for  misspelled  words  in 
WordPro**  files.  The  program  is  easy  to  use  and  is  capable  of  a  identifying 
20-30,000  words. 

PRO-SPELL-PLUS  comes  with  a  standard  word  table  that  can  be  mod- 
ified to  support  medical,  legal,  scientific,  or  even  those  simple  words  that 
constantly  get  misspelled.  The  program  comes  with  a  professionally  written 
manual  and  can  be  learned  in  about  twenty  minutes. 

SUGGESTED  RETAIL:  $200.00 


FOR  A  FREE  CATALOG 

OR  MORE  TECHNICAL  INFORMATION  WRITE  OR  CALL: 

UNIVERSAL 

SOFTWARE  CORPORATION 

P.O.  BOX  1 38 )       FT.  COLLINS,  COLORADO  80522 
l^(303)-22 1-5367 


TOLL  FREE  FOR  ORDERS  ONLY  1-800-722-1 583 

***DEALER  INQUIRIES  INVITED*** 


Q  con..^°^°'"^ 


--M.1   8032 


comP"*^®** 


(NflodeV 


JUST  A  SAMPLE  OF  THE  MANY  PRODUCTS  WE  CARRY,  CALL  US  FOR  OUR  NE 
WE  WILL  MATCH  SOME  ADVERTISED  PRICES  ON  CERTAIN  PRODUCTS  LISTK 


Tomorrow's  Technology  Today 


& 


C  Commodore  Computer 

VIC  20  Personal  Computer S  299.95 

VIC  1515  Graphic  Printer 5  395,00 

CBM  4016 $  995.00 

CBM  4032 $1295.00 

CBM  8032 $1495.00 

CBM  SuperPet  9000 $1995.00 

CBM  8050  Dual  Disk  Drive $1795.00 

CBM  4040  Dual  Disk  Drive $1295.00 

CBM  2031  Single  Disk  Drive $  695.00 

CBM  4022  Tractor  Printer $  795.00 

CBM  8010  IEEE  Modem $  279.00 

CBM  Datasette $     74-95 

CBM-IEEE  Interface  Cable $     39.95 

IEEE-IEEE  Interface  Cable    S     49.95 

NEC  Spinwriter  Printer 

NEC  7730 $3085.00 

NEC  7710 $3085,00 

NEC  7720 $3610.00 

NEC  3510 $2290.00 

NEC  3S00RD $1895.00 

Tractor  Feed  Options  are  available 


Atari 


Atari  400  16K $  399.00 

Atari  800 16K(incl.  BASIC  cartridge).  $  899.00 

Atari  410  Recorder $  99.95 

Atari  810  Disk  Drive $  599.95 

Atari  822  Thermal  Printer   $  299.95 

Amdeic  IVIonitors 

video  100G  [Limited  Quantify) $  179.00 

Video  300G $  200.00 

Colorl    $  449.00 

Color  2 $  999.00 

Diablo  630  Printer 

Diablo  630 $2710.00 

Tractor  Option $  350.00 


Professional  Software 

WordPro'^  — A  Family  of  CBM  Word  Processing  Programs 

WordPro  2  Plus $  199.95 

WordPro  3  Plus $  295.00 

WordPro  4  Plus $  450.00 

WordPro  5  Plus(for  CBM  8096) $  450.00 

The  Administrator  (DataBase  for  CBM)   $  650.00 

POWERS"  (Programmer's  Utility  ROM) $     89.95 

fnfoPro^"  (DataBase  for  CBM) $  295.00 


Epson  Printers 

MX-70 $  299.95 

MX-80w/graphtrax $  645.00 

MX-80  FT $  745.00 

MX-100FT $  945.00 

INTERFACE  CARDS 

8141  RS-232  Interface  Board $  75.00 

8145  RS-232  Interface  Board 

W/2K  Buffer $  149.00 

8151  RS-232  Interface  Board 

w/X/ON-X/OFF S  170.00 

8161  IEEE  Interface  Board 5  55.00 

8131  Apple  Interface  Card    $  85.00 

8232  Apple  Interface  Cable $  35.00 

8220  TRS-80  Cable $  35,00 


CMD  Mupet 

MG-800AMupet  Controller  $  995.00 

(Multi-User  Controller  for 

CBM  Computers) 
CM-100  Channel  Module  . .  $  250.00 
Printer  Module $  350.00 


Qume 

spring  9/45    .  .  . 
Tractor  Option 


$2495.00 
$  210.00 


WordPro,  POWER  and  InfoPro  are 
registered  trademarks  of 
Professional  Software  Inc. 


NEECO 

679  Highland  Ave. 
Needham,  MA  02194 


(617)  449-1760 

TELEX:  951021 


MON-FRI  9:00- 5:30  E.S.T. 


ISi 


MASTERCARD  'VISA 
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For  Atari  and  VIC,  a  game  which  tests  both  dexterity  and 

nerue.  Unexploded  bombs  litter  a  minefield.  Your  job  is  to 
quickly  defuse  the  bombs  without  tripping  a  mine.  The 
VIC  version  saves  memory  space  by  putting  the  imtructioru 
on  a  separate  program.  Type  in  Program  1  and  SAVE  it. 
Then  type  in  Progiam  2  and  SAVE  it  on  the  same  tape 
(after  Program  1). 

UXB 

Roger  Hogerty,  Auburn,  AL 

World  War  II,  I.ondon  is  battered  and  scorched. 
And  although  there  is  a  pause  in  the  fighting,  a 
peril  remains  among  the  rubble:  UXB's,  Un- 
exploded  Bombs.  These  are  shells  that  failed  to 
detonate,  but  remain  a  danger,  their  unstable 
nature  making  them  literally  time  bombs. 

Your  Mission 

You  are  an  explosives  expert,  charged  with  the 
vital  duty  of  defusing  or  harmlessly  detonating  the 
UXB's.  Using  your  joystick  (Atari  version),  move 
your  flashing  marker  about  the  screen.  For  the 
VIC  version,  use  the  keys  I,J,K,  and  M  to  move, 
where  I  is  up,  M  is  down,  J  is  left,  and  K  is  right. 
Touch  your  marker  to  a  UXB  to  render  it  harmless. 

A  Few  Complications 

Your  job  is  not  as  easy  as  it  may  sound.  First,  you 
have  only  30  seconds  to  perform  your  task.  Second, 
the  field  you're  working  in  is  also  a  minefield. 
Littered  about  the  playfield  are  numerous  colored 
bombs  that  you  must  avoid,  lest  you  meet  an  untidy 


fate. 

Using  the  keyboard  for  movement  makes  the 
game  quite  challenging  for  VIC  owners,  since  it 
takes  a  while  to  get  used  to  such  movement,  flold  a 
key  do\vn  to  continue  movement  in  the  selected 
direction,  but  let  go  before  you  hit  a  mine!  A  joystick 
makes  movement  much  easier  so  an  extra  incentive 
was  added  to  the  Atari  version:  the  faster  you  clear 
out  the  UXB's,  the  better  your  score.  Your  score 
(the  number  of  UXB's  you  hit)  is  multiplied  by  30, 
less  the  number  of  seconds  you  take.  So  if  you  take 
20  seconds,  your  score  is  multiplied  by  10. 

Program  1:  VIC  Version 


300 

310 
320 
330 
340 
350 
360 
370 
371 
375 
376 
377 
378 
379 
380 
381 
382 
390 
400 
420 
430 
435 
440 
441 
442 
445 
450 


460 


PRINT" (CLEAR)" 

POKE56,28 

CH=32776 

FOHX=7184TO7600STEP2 

POKEX,PEEK (CH) : POKEX+1 ,PEEK (CH) 

CH=CH+1 :NEXTX 

POKE36879,25 

POKE36869,255 

POKE36867,47 

POKE3S878,10 

FORL=2  40TO18  0STE;P-1 

POKE36876,L 

FORM=1TO20 :NEXTM;NEXTL 

POKE36876,0:POKE36877,200 

FORL=5TO0STEP-2 

POKE36878,L:NEXTL 

POKE36877,0 

PRINT" {09  RIGHT) {02  DOWNJUXB" 

FORI=1TO100 

POKE36869,240 

POKE36869,255 

P0KE36879,47 

NEXTI 

POKE36S67,46 

POKE368  79,154:GOTO800 

POKE36869,24  2:POKE36879,154 

PRINT" {CLEAR} YOU  HAVE  BEEN  SOMEHOW  TRANSPO 

RTED  INTO  THE   MIDDLE  OF  A  FIELD 

WHICH"; 

PRINT"  CONTAINS  BOTH    ANTIQUATED  BOMBS  AN 


Unexploded  bombs  in  the  VIC-20  version  of  "UXB.' 


"UXB":  Atari  version. 


COSMIC  SQUEEZE™ 
by  Jason  Pomerantz 
graphics  by  Fernando  Herrera 


To  Order: 

Call  TOLL  FREE  800-223-1545 

nationwide  except  in  New  York 
phone  212-889-1073 


Fernando  Herrera  Strikes  Again 


In  -flJTiWC/Mif,  his  first  program  since  winning  the  ATARI®  STAR  AWARD,  Fernando  delivers:  Fast, 
Super,  ARCADE  GRAPHICS  •  100%  MACHINE  LANGUAGE  *  SMOOTH  SCROLLING  UNIVERSE(different 
foreach  new  game)  *  AWESOME  SOUND  EFFECTS  *  NON-STOP  ACTION  *  MULTI-DIRECTIONAL 
FIRING  *  INTELLIGENT  ENEMY  ATTACK  SHIPS  *  SINGLE  THRUST  PROPULSION™  *  INVISIBLE 
FORCE  FIELDS*  MULTIPLE  SKILL  LEVELS*  Many  morelNNOVATIVEandUNiQUEfeatures. 


Wtien  using  your  MASTER  CARD  or 

VISA  please  fiave  ready: 

your  card  number  &  expiration  date. 

Send  your  check  or  money  order 

for  $29.95*  plus  $2.00 

shipping  and  handling  to: 

First  Star  Software,  inc. 

22  East  41st  Street 

New  York,  NY  10017 

When  ordering,  please  specify 

DISK  or  TAPE 
'Newyork  residents  please  add 

7%  sales  tax. 


FOR  THE 


ATARI^I^ 


HOME  COMPUTER 

32K 

"Whan  being  first  counts.. .  wb  're  number  one 


'THERE  IS  NO  ESCAPE!' 


Ask  for  FIRST  STAR  SOFTWARE  at  your  local  dealer. 
Retail  and  Distribution  inquiries  invited. 


DISK 

AND 

TAPE 
$29.^"" 

(CARTRIDGE  COMING  SOONI 


ATARI®  Isaregisleredtrademarkof Atari,  Inc. 

Single  Thrusi  Propulsion  "<  is  a  registered  trademark  of  FirstStarSoltware,  Inc. 

ASTRO  CHASS  "there  is  no  escape!" '"  is  a  registered  trademark  of  Firs  I  Star  Software,  Inc. 

COSMIC  SQUEEZE™  is  a  registered  trademark  of  First  Star  Software,  Inc.  s, ,  1982  FirstStarSoltware,  Inc. 
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470 


480 

490 

500 

510 

511 

520 

530 

540 

550 

560 

570 

580 

590 

595 

600 

610 

800 

810 

815 

320 

D   WWII  UXB'S (UHEXPLODED  GERMAN  ROCKE 
T"; 

PRINT"  BOMBS).  YOU  MUST  Dp-FUSE  THE   UXB'S 
BY  SIMPLY  RUN-   NING  INTO  THEIR  TAIL 

PRINT"2F  YOU  HIT  AN  OLD  BOMBYOU  WILL  BE  BL 

ASTEDi  1  I_F  YOU  GET  ALL  THE  " 

PRIMT"UXB'S  YOU  WILL  GET  TWOMORE  ON  THE  NE 

XT  ROUND-IF  YOU  DON'T  MAKE  IT"; 

PRINT"  YOU  GET  TWO  LESS  (DOWNTO  ZERO). {05 

LEFT}  (03  DOWN}PRGSS  AfJY  KEY" 

GET  A$:IF  AS=""THEN510 

PRINT" {CLEAR} " 

PRINT"  THERE  IS  SCREEN  WRAP-AROUND  FROM  SI 

DE  TO    SIDE,  BUT  IF  YOU  RUN   OVER  TH 

E  "; 

PRINT''TOP  OR  BOTTOMYOU  WILL  BE  RETURNED   T 

O  THE  UPPER  LEFTHAND  CORNER." 

PRINT" {DOWN} {02  RIGHT} MOVEMENT  KEYS  ARE:{D 

DOWN} 

PRINTTAB(10)  "{REV}I_{OFF}  (UP) 

PRINT" {DOWN} {05  RIGHT} (L) {REV} J {OFF} { 04  RI 

RIGHT} {REV}L{OFF} (RT) 

PRINTTABdS)  "{DOWN}  {REV}H{0FF)  (DOWN) 

PRINT" {04  DOWN} {04  RIGHTTpRESS  ANY  KEY 

GETA$:IFA$=""THEN59  0 

PRINT" {CLEAR} ":POKE36879,27 

PRINT"{02    DOWN) {03    RIGHT}PLEASE    WAIT    FOR       ~ 

TAPE    TO    LOAD" 
POKE198,l : POKES 3 1,1 31: END 

POKE36869,240:PRINT"{03    DOWN} {05    RIGHT}INS 
TRUCTIONS?" 
G  ETAS : I FA$  =  " "T  HENS  10 
IFA$="N"THEN.  595 
GOT0445 


Program  2:  VIC  Version 

1    POKE4  5,121:POKE46,21 : POKE 51,0 !PQKE55 ,0 : CLR 

3  POKE36869,255:QQ=10 

4  A= 337 20 :C=0:K=0:TIS="0 00000" :CH=7954!Q=20 

5  PRINT" {CLEAR}" 

15  F0RL=1T0QQ 

16  M=   7680+INT(RND(l)*506) 

17  POKEM,l;POKEM+A,C:POKEM+22,24:POKEM+22+A,C 

18  NEXT  L 

19  GOSUB1000 

25  IFCH+D>8186    THENCH=7680 :D=0 

26  IFCH+D<7680    THENCH=7680 :D=0 

27  IFPEEK(CH+D) =1THENP0KECH+D, 32 : POKECH+D+22, 

32SGOTO200 

28  IFPEEK (CH+D) =26THEN2000 

29  IFTI>=2000THEN299 

30  P0KECH+D,17 

31  POKE3687e,15:POKE36876,220 

32  F0RP=1T05!NEXTP 

33  POKE36878,0:POKE36876,0 
4  0    P0KECH+D+A,C 

41    FOR   R=1T0Q    ;NEXTR 
45    P0KECH+D,32 
70    IFPEEK(197)=12THEND=D-22 
75    IFPEEK (197) =36THEND=D+22 
80    IFPEEK(197)=21THEND=D+1 
85    IFPEEK{197)=20':HEND=D-1 
90    IFTI<=500THENQ=10 
100    IFTI=>1000THENQ=    8 
110    IFTI=>1500THENQ=    5 

120  IFTI=>1700THENQ=2 

121  GOT025 
200  K=K+1 

210  POKE36877,220 

215  F0RL=14  TO  5STEP-1 

220  P0KE36-878,L 


230  FORM=1TO50 

240  NEXTM 

250  NEXT  L 

260  POKE36877,0 

270  POKE36878,0 

275  IFK=QQTHEN300 

280  GOT025 

2  99    POKE36869, 240  SPRINT" {CLEAR} {DOWN} {RIGHT} {D 

DOWN}    YOUR    TIME    IS    UP" : FORT=1TO1500  :N 

EXTT 

300  POKE36869,240:    PRINT" {CLEAR} { 04    DOWN}{04    R 
RIGHT} YOUR    SCORE=";K 

301  PRINT" {02    D0WN)NUMBER   OF    UXB'S    WAS";QQ 

302  IFK>HSC   THEN    340 

335    PRINT" {02    DOWN} {04    RIGHT}HIGH   SC0RE="; HSC: 
GOT0342 

340  PRINT"{02    DOWN){04    RIGHTiHIGH   SCORE=" ; K" { 0 
4    DOWN} {09    RIGHT) {REV}A   NEW    HIGhJoFF} 

It 

341  HSC^K 

342  FORDH=1TO3000:NEXT 

344  IFK=QQTHENQQ=QQ+2:G0T0346 

345  IFK<QQTHENQQ=QQ-2:G0T0346 

346  IFQQ=0THEN3 

350  D=0:POKE36869,255:GOTO4 

1000  F0RL=1T085 

3,010  R=7680  +  INT{RND(1)  *5a6) 

1015  IFPEEK(R)=1THENP0KER,1 :POKER+A,C:GOTO1030 

1020  POKER, 26 

1025  P0KER+A,INT(RND(1) *6)+2 

1030  NEXTL 

1036  POKE7954,32 

1040  RETURN 

20  0  0    POKE36869, 24  0: PRINT" {CLEAR} {REV} {RIGHT} (09 

DOWN}YOU'VE    BEEN    BLASTED! {OFF} " 

POKE36878,15 

FORI=2  2  5T0128STEP-2 

POKE36877,I 

FORD=1TO50;NEXTD 

NEXTI 

FORX=14TO0STEP-.l 

POKE36878,X 


2010 
2020 
2030. 
2040 
2050 
2055 
2060 
2065 
2066 
2080 
33873 


NEXTX 

POKE36878,0; 

GOTO300 


POKE36877,0 


Program  3:  Atari  Version 


130 
140 
ISO 

160 

170 

180 

185 
190 
195 
200 
210 
220 

230 

240 


GRAPHI 
DANGER 
FOR  1  = 
N  160 
SETCDL 
, Z»50+ 
O, 8: PO 
POKE  7 
K  <5377 
NEXT  I 
0 

GRAPHI 
LOR  3, 
GDSUB 
SCR=PE 
POS=SC 
UXBB=1 
FOR  1  = 
RSCR=S 
POS  OR 
IF  PEE 
EN  220 
POKE  R 
8 


CS  2+16:POSITION  7,5:?  #6;" 
"sPOSITION  B,7:?  #6?"u>!b" 
1  TO  100: IF  PEEK<20)<15  THE 


Z*3, Z«10: Z=l-Z: BOUND  O 
0,8:S0UND  1,Z«50+102,1 
,  Z*5 
EK (53770) : POKE  709, PEE 


OR  4, 

100,  1 

KE  20 

08,  PE 

O) 

:SOUND  0, O, 0, O: SOUND  1,0,0, 


CS  17JSETC0L0R  4,0,J2:SETC0 

4, 10: SETCOLOR  2,9,6 

1000:POKE  756, CHSET/256 

EK<B8)+256»PEEK(89) 

R+249: DUXBS=0 

NT (StRND (O) +2) 

1  TO  UXBS 

CR+INT (460«RND <0) ) : IF  RSCR= 

RSCR+20=POS  THEN  220 
K(RSCR>  OR  PEEK (RSCR+20)  TH 

SCR, 4+128: POKE  RSCR+20, 5+12 


Using  your  computer  will  be  child's 
play  once  you've  read  the  two  new 
Atari*  books  from  Reston  Publishing 
Company.  Our  books  keep  it  simple, 
allowing  you  to  learn  quickly  and 
easily.  There's  no  technical  [argon  or 
*'computerese."  Only  plain,  helpful 
language  that  will  make  you  a 
computer  genius  in  no  time. 

Draw,  compose  music,  do  math,  play  games — you'll 
learn  all  this  and  more  with  Atari  Pilot  For 
Beginners  by  Jim  Conlan  and  Troey  Deliman  with 
Dymax.  This  is  a  hands-on  introduction  to  PILOT  for 
Atari  400  and  800  computers. 
Paperback:  $14.95 

Inside  Atari  Bask:  A  Fast,  Fun,  ond  Friendly 
Approach  by  Bill  Corris  is  a  hondy  guide  to  Atari's 
BASIC  for  both  neophytes  and  advanced  users.  It 
ranges  from  bare-boned  programming  to  color, 
sound,  and  graphics. ..all  by  the  Director  of  Atari's 
Home  Computer  Division. 
Paperback:  $11.95 

Available  through  your  local 
computer  store  or  bookstore.  Or  coil: 
(800)-336-0338. 


Be  A  Little 
Genius  With... 

Reston  Books 


Reston  Books,  Reston  Publishing  Company, 

A  Prentke-Holl  Company 

1 1480  Sunset  Hills  Road,  Reston,  VA  22090 


teguiered  froaemi 

Alori.  Inc- 


GET  SERIOUS . . . 

Uncompromised  design  delivers  supjerior 
quality  and  reliability.  Todays  latest  technology 
allows  your  Atari  400  to  ain  up  to  50%  cooler 
and  provide  truer  video  clarity.  We  guarantee  it. 

So  let's  get  down  to  business. 

48K  RAM  for  the 
ATARI  400 


Computer  Products  i 


Send  certified  check 
or  mon^  order.  \^sa 
and  Masteitant  wel- 
come. N.V.  residenls 
please  indude  sales 
tai.  Dealer  inquirjes 
invted. 

Atari  is  a  registacd 
trademark 


In  aSA  -  3648  Southwestern  Btvd,  DepL  S  Orchard 

Park.  N.Y.  14127    Tel:  (716)  832-0661 

in  CAMADA  -  2  Robert  Speck  Parkway.  Suite  1500-S, 
Mississauga,  Ontario  L47- 1 H8  Tel:  (41 6)  273-6820 
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245  FOR  W=15  TO  O  STEP  -0.5:S0UND  0,1 

0*RND (O) . O, W; NEXT  W 
250  NEXT  I 

260  FOR  1=1  TO  30«RND(0)+20 
270  RSCR=SCR+INT (4aO»RND (O) ) 
280  IF  PEEKCRSCR)  OR  RSCR=POS  THEN  27 

O 
290  R=INT (4*RND (O) ) :PDKE  RSCR,6+192*( 

R=l )+64«  <R  =  2>  +128*  (R  =  3> 
300  SOUND  O, 255»RND (O) , 10,8 
310  NEXT  I 
320  SOUND  0,0,0,0:POKE  20,0:P0KE  19,0 

: REM  RESET  RTCLOCK 
330  ST=STICK<0) 
340  TI=PEEK <20) +256*PEEK < 19} ; IF  TI>=1 

BOO  THEN  600: REM  HALF  MINUTE 
345  POKE  POS, 7JZ+128: Z=l-Z : SOUND  0,Z« 

20+20, lO, a 
350  IF  ST=15  THEN  330 
360  SOUND  0,0,0,0:POKE  77, O 
365  NP0S=P0S+20* (ST=9  OR  ST=5  OR  ST=1 

3)-20«(ST=6  OR  ST=10  OR  ST=14>-(S 

T>8  AND  ST<12)+CST>4  AND  ST<8> 
367  IF  NPOS<SCR  OR  NP0S>SCR+479  THEN 

330 
370  P=PEEK{NPOS) 
380  IF  P=0  THEN  POKE  POS , 0 : PDS=NPDS: G 

OTO  330:REM  NO  COLLISION 
390  IF  P=132  OR  P=133  THEN  POKE  PDS.O 

: POS=NPDS: GOTO  500:REM  A  UXB 
400  REM  NOT  A  SPACE  OR  A  UXB,  SO  MUST 

BE   A   mine; 

405  POKE  POS,0:POKE  NPOS,0 

410  FOR  1=15  TO  0  STEP  -0.5 

420  SOUND  O, 1/2, 0, I : SOUND  1.100+10«RN 

D (0)  , 2,  I 
430  SETCOLOR  4 , 1 6 «RND < 0 ) , 1 0+4*RND CO) 
440  NEXT  I 
450  GRAPHICS  17:?  #6;"   you  hit  a  mi n 

B  C  A  J  " 
460  ?  #6:?  #6:?  #6:"   YOU  HIT  "jDUXBS 

; "  UXB' S" 
462  SCR  =  INT ( DU XBS*  < 30-T I / 60 >  ) + 1 OO*  ( DU 

XBS=UXBS ) 
465  ?  *6j?  #6;  "{3  SPACES}  3333^"  ;  SCR 
470  IF  SCR>HI  THEN  HI=SCR:?  #6:?  #6;" 

490  ?  #6:?  #6;  "{3  SPACES  >  [ai-UfelisiaS 

{  e>  "  :  H  I  

490  POSITION  5,23:?  #6;  "  t33^E«EHai" ; 

495  IF  STRIG<0)  THEN  495 

497  GOTO  180 

500  POKE  POS, 0: IF  P=132  THEN  POKE  POS 

+  20,0 
510  IF  P=133  THEN  POKE  P0S-20,0 
520  FOR  1=15  TO  O  STEP  -0.5:50UND  0,1 

,0,I:SOUND  1 , 10,0, I: NEXT  I 
530  DUXBS=DUXBS+1: IF  DUXBS<UXBS  THEN 

330 
540  GRAPHICS  17:?  «6;"   you  got  them 

alltAJ"  

550    ?    «6:?    »6;  "        <:E>  C2    Q> ■^ZjEBSaCXiimS 

cc:>" 

560    GOTO    460 

600  GRAPHICS  17:?  #6;"{:5  SPftCES>time 

CGJs  uptAJ" 
610  SOUND  0,0,0,0:GOTO  460 

999  END 

1000  CHSET=<PEEK< 106) -8) »256:F0R  1=0 
TO  7;P0KE  CHSET+I , 0 : NEXT  I 


1001  RESTORE  1005 

1002  READ  A: IF  A=-l  THEN  RETURN 

1003  FOR  J=0  TO  7: READ  B:PaKE  CHSET+A 
«a+J,B:NEXT  J 

1004  GOTO  i002 

1005  DATA  4,153,219,189,153,129,66,36 
,  36 

1006  DATA  5,36,36,36,36,36,60,126,255 

1007  DATA  6,1,6,24,60,126,126,126,60 
lOOB  DATA  7,0,126,195,207,243,195,126 

'^  .... 

1009  DATA  -1  Q 


Simulative  Strategy  Games 

for  the 

VIC-20 

DUNGEONS  OF  KAL:  A  fantaq^  adventure  In  the  realm  of  the  evil 
two  headed  ruler  Kal.  Not  for  the  timid  >t  heartl 111.95 

FOOTBALL  CHALLENGE  (Req.  8K  exp.)  Manege  an  NFL  team 
agalnat  Vic  or  an  apponent.  All  1981  NFL  teama  lnclude<itS14.95 

GALACTIC  CONQUEST  (Req.  8K  exp.)  6k Scan  Jnuen.  Interactive 
•trategv  game  for  1  to  6  players  battling  for  aupremacy  of  the 
galaxyl i  15.95 

AIM   tvdltiblc   (t    tll.9S   each:   STAR   DEFENDER.    CONVOY  RAIDER. 
COMPUTER  BASEBALL.  BOXER'S  CORNER,  CONVOY  ESCORT 


No  Joysticks  Required 
AJI  Programs  on  Cassette 


f^on- Aicade  Games 
No  Mem-  Exp  Req   Unless  Specified 


S«nd  check  or  money  order  plus  51  50  poslage  and  handling  to 

PR.  Software.  P.O.  Box  169.  South  San  Francisco.  CA  94080 

Calif    Res   add  6%  sales  tax 

Dealer  Inquire*  Invited    Progremmera  MiughC 

VIC  20  is  a  regislcred  trademark  of  Commodore  Business  Machines 


Inrroducing  rhe 

BAYLIS  BIG  STICK 


•  Arcade  rough 

•  Lefr  or  right 
hand  models   \N^s 
Qvoiloble  '^ 

•  7"x8"x3" 

.  $59.95 
suggested  retoi 

The  BAYLIS  DIG  STICK  for  Arori^  and  Vic-20* 

computers  by  Pi.  Allen  Dcylis. 

Available  at  Computer  Store  Inr'l.  Glendale, 
CA  and  other  fine  dealers. 

Released  through  IJ^B  torrey  Engberg  Smith  Co, 
RO.  Box  1075,  Glendole.  CA  91209  (213)  247-6464. 
Dealer  ond  disrriburor  inquiries  welcome. 


^ 


rATABI  [owners; 


NOW  YOU  TOO      y, 

CAN  PLAY  POOL  1.5 
ON  YOUR  ATARI 
48K  DISK  SYSTEM. 

ALSO  AVAILABLE  FOR 
THE  APPLE  lF%8K 
DISK  SYSTEM. 


NEW!  POOL  400  IN  CARTRIDGE  FORM  FOR  YOUR 
16K  ATARI  400/800  $39.95,  REQUIRES  JOYSTICK. 


« 


O  High  resolution  graphics - 
Life  like  motion. 

O  instant  replay  on  any  shot. 

O  Superfine  aiming. 

O  Pool  room   sound   effects 

O  Choice  of  4   popular  games 


See  your  local 
computer  dealer 
or  order  directly 
from  IDSI. 
Specify  ATARI 
or  APPLE. 


V. 


ATARI   is  the  registered   trademark  of  ATARI  Inc. 
APPLE  II  is  the  registered  trademark  of 

APPLE  Computer  Inc. 
POOL  1.5  is  trademark  of  IDSI. 


P.O.BOX   1658 
LAS  CRUCES,  NM 
88004 
Ph.  (505)522-7373 
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Parti 

How  to  build  the  world's  most  intelligent  Christmas  card.  This  program  involves  several  of  the  Atari's  special  features  to 
attract  young  people  and  involve  them  right  away  in  the  computer  they're  getting  as  a  present.  This  two-part  article 
concludes  in  the  December  issue  with  an  expanded  version  of  the  program. 

An  Atari  For  Christmas 

Brendo  Balch 
Redondo  Beoch,  CA 


An  Atari  400  is  on  sale,  and  Seymour  Papert's 
ideas  on  educating  children  are  still  floating  in  my 
head.  A  quick  call  to  my  sister  confirms  that  she 
would  love  a  computer  for  Christmas  and  would 
spend  time  with  her  daughters  learning  how  to  use 
it.  Who  knows?  My  nieces  may  be  hidden  computer 
geniuses,  just  waiting  for  the  chance. 

The  thing  I  need  now  is  a  friendly,  personalized 
introductory  program.  ("Turtle  graphics"  can 
come  later.)  Given  the  graphics  and  music  strengths 
of  the  Atari,  everyone  seeing  the  computer  on 
Christmas  day  should  have  a  personalized  picture 
and  melody  (at  least  as  many  as  will  fit  in  16K). 

Getting  Started 

I  begin  to  verbalize  the  dialog  I  would  like  my 
friendly  computer  to  have: 

Merty  Christmas  (something  graphic  would  be 

nice) 

/  am  your  friendly  computer. 

Will  you  talk  to  me? 

(yes  —  Tm  glad,  no  —  You  must  have  gotten 
out  of  the  wrong  side  of  bed  this  morning,  none 
of  the  above  —  Ajiy  answer  is  a  good  sign) 
My  name  is  Atari 
What  is  your  name? 

(name  not  found  in  table  —  Hmmm...!  don't 
know  you.  Are  you  sure  you  spelled  your  name  right?  — 
and  go  back  to  "what  is  your  name", 

name  confusing  (such  as  Mom)  -  There  are 
too  many  —'s  here.  Try  again.  —  and  go  back  to  "what 
is  your  name", 

name  found  —  name,  /  knozv  something  about 
you.  -  goto  subroutine  for  each  person  -  show 
picture  and  play  song  (only  one  voice  to  save 
memory). 

Check  if  1  have  talked  to  everyone.  (Don't 
count  the  same  person  twice) 

(no  — I  haven't  talked  to  eveiyone yet.  I  hope 
someone  else  wants  to  talk  to  me.  —  and  go  back  to 
"what  is  your  name", 

yes  —  It  has  been  nice  talking  to  everyone.  Merry 
Christmas.}. 


So  far,  so  good.  Nothing  seems  too  difficult. 
I'll  assign  line  numbers  to  my  framework: 

100  -  General  Subroutines  (subroutines  run  faster  at  the 

beginning) 
1000-  Initialization 
2000 -Greeting 

2900  -  Begin  dialog 
3000  -  "What  is  your  name" 

31  X  0  -  DATA  for  recognizing  names 
1 1000  —  Subroutine  for  person  1 
12000  -  Subroutine  for  person  2 


20000  —  Subroutine  for  person  10 

I  should  make  it  easy  to  add  or  subtract  people. 
Someone  might  come  for  Christmas  at  the  last 
minute.  Two  things  can  help  this: 

PEOPLE  —  a  variable  for  the  number  of 
people  expected  (see  lines  1000,  3060  and  3070) 
GOSUB  espression  instead  of  ON  GOSUB  in 
line  3050 

Now  to  add  a  person  all  I  need  to  do  is  add  1  to 
PEOPLE  (hne  1000),  add  a  data  statement  at  3 1x0 
for  names,  and  add  the  appropriate  subroutine. 

Ttie  Wonderful  RESTORE  Command 

Is  there  any  prcjblem  with  the  flow?  People's  names 
will  come  in  any  order;  therefore,  each  subroutine 
must  be  self-contained  and  independent  of  the 
general  order.  Graphics  and  sound  routines  often 
use  DATA  statements.  But  DATA  statements  are 
read  in  order.  Back  to  the  manual!  Saved.  "RE- 
STORE" takes  an  argument  to  set  the  start  of  data 
for  the  next  read.  Now  the  data  in  the  subroutines 
can  be  used  in  any  order.  The  manual  says  "this 
statement  permits  repetitive  use  of  the  same  data," 
but  it  will  solve  my  problem  nicely  anyway.  (I'll  find 
a  need  to  re-use  data  later.)  In  fact,  the  "RESTORE" 
command  makes  this  whole  program  structure 
possible. 

Pictures 

Now  for  my  first  picture;  something  should  be  on 
the  screen  the  first  time  anyone  sees  it.  A  Christmas 


THE  MOSAIC  RAM  SYSTEMS  FOR  ATARI 


CLEARLY  THE  BEST 


THE 

SCREEN 

CLARITY 


YOU  CAN  SEE  THE  MOSAIC  DIFFERENCE 


WHAT  THE  EXPERTS  HAD  TO  SAY 

A.N.A.L.O.G.  400/800  MAGAZINE  said  in  a  32K  RAM 
board  comparison  test:  "The  Mosatc  32K  RAM  showed  no 
sign  of  interference  and  gave  the  best  screen  clarity"  and 
"Mosaic  uses  what  we  feel  are  the  highest  quality 
components  which  may  improve  reliability". 

INTERFACE  AGE  said  after  replacing  the  Atari  memory 
board  with  a  Mosaic  32K  RAM:  "Once  in  place  there  is  no 
noticeable  change  in  screen  clarity"  and  "in  view  of  its 
excellent  performance  it  should  be  a  serious  choice  for  those 
Atari  owners  intending  to  expand  their  memory" 

Each  Mosaic  RAM  board  gives  you  more  than  just  the  best 
screen  clarity  but  also  the  best  in  reliability  flexibility  and 
compatibility  The  Mosaic  RAM  systems  offer  you  the  best  in 
every  way  —  tfiese  features  prove  it. 

■  Works  in  both  the  Atari  400  *fi  800  *  computers. 

■  4  year  guarantee. 

■  Complete  instructions. 

■  Test  cycled  24  hours  for  reliability 

■  Gold  edge  connectors  for  better  reliability 

■  Quick  no-solder  installation. 

■  Full  flexible  memory  configuration. 

■  Can  be  used  with  8K,  I6K  and  future  products. 

■  Designed  to  take  advantage  of  Atari  800's  superior  bus  structure. 

■  Designed  for  inter-board  communication  in  Atari  800. 

■  Allows  Atari  800  to  have  2  slots  open  for  future  expansion. 

■Always  the  best  components  used  for  superior  screen  clarity  and 
reliability 

■  Low  power  design  for  safety  and  reliability 

■Available  companion  board  ( S5)  to  allow  running  The  Mosaic  RAM 
systems  independent  of  other  boards. 


THE  MOSAIC  RAM  SYSTEMS  FOR 
THE  SERIOUS  ATARI  OWNER. 


THE  MOSAIC  32K  RAM 


For  the  serious  Atari  owner.  This  is  tfie  32K  RAM  board 
you've  been  hearing  about.  It  has  every  feature  you 
could  want  from  a  RAM  board  and  more  features  than 
any  other  board  offers.  Each  Mosaic  32K  RAM  comes  witfi 
complete  instructions  so  in  a  few  minutes  you  will  have 
expanded  your  Atari  800  to  48K  RAM.  The  Mosaic  32K 
RAM  works  as  well  in  the  Atari  400,  but  we  suggest  the 
NEW  Mosaic  Expander 


THE  MOSAIC  EXPANDER 


This  is  the  most  effective  way  you  can  expand  to  32K 
RAM  for  your  Atari  400  computer.  And  at  almost  the  I6K 
price!  The  revolutionary  Mosaic  Expander  is  a  memory 
board  with  i6K  RAM  in  place  and  open  slots  to  add  I6K 
more  from  the  Atari  1 6K  board  that  comes  with  your  Atari 
400.  Each  board  comes  with  complete  instructions  so  \n  a 
few  minutes  you  will  have  expanded  to  32K  RAM. 
For  your  nearest  Mosaic  dealer  call  toll  free 
800-547-2807 
*Trademark  of  Atari,  Inc. 


k^mosnic 


ELECTRONICS 


P.O.  Box  708  Oregon  City,  Oregon  97045 
503/655-9574  Toll  Free  800-547-2807 


PROGRfim 
/TOfl€, 


Christmas  Favorites: 

Tapes  and  Dislcs  For  Your  Atari  400/800 


STELLAR 
SHUTTLE 


From  Broderbund  'W^^^^W.^  ""£t    .-^ 

Your  people  are  sSranded  on  Titan.  Can  you  guide  your 
STELLAR  SHUTTLE  to  the  star,  rescue  the  refugees 
and  rslurn  them  to  the  moSh«r  ship?  Of  course,  It  won't 
tie  easy!  Tfwre  is  an  asteroid  twit  to  maneuver  around, 
comets  to  avoid,  and  a  wayward  space  ship  to  stay 
away  Irom.  li  you  think  you're  up  to  the  mission,  your 
people  are  waiting!  f^uires  joystick.  Jiit^X^^j^  / 

16K  Tape  or  32K  Disk,  S24:9S 

Now  Thru  Dec.  1  You  Pay  Only  $19.96 


PICNrC  PARANOIA 

From  Synapse 

Your  man  at  the  picnic  must  keep  a  swarm  of  ants 
from  stealing  all  the  food,  He's  armed  with  a  fly 
swatter,  and  must  avoid  the  attacking  wasps  as  he 
swats  at  the  flies.  Then  there  are  the  spiders,  spin, 
ning  webs  In  his  path.  Great  sound  and  graphics;  1 
or  2  players-  Requires  joystick- 

16K  Tape  or  Disk,  S34.95 


KNOCKOUT 


From  Avalon  HIJI 

Can  be  played  by  two  players  cimultansouilv. 

This  computer  boxing  game  has  the  exciting  graphics 
you  can  expect  from  the  whole  Sports  Illustrated 
Series  from  Avalon  Hl!l.  This  one's  a  real  KNOCKOUT, 
as  you  control  the  movements  of  your  boxer  vuilh  your 
joystick.  For  one  or  two  players  . . .  or  try  the  computer 
against  itself,  as  you  watch  and  learn.  Requires  joy- 
stick. 

1 6K  Tape,  S1 9.95  ^imu 

FINANCIAL  ^T— 

WIZARD      iwr 

From  Compulari  ^^^^t 

At  last!  Now  you  can  track  your  spending  habits;  plan 
effective  budgets,  flag  tax  deductible  expenses. 
Search  entries  by  single  or  multiple  parameters  —up 
to  7  at  a  time.  You  can  list  out— or  print  out— ex- 
penses vs.  budget  by  month  or  by  year  to  date,  8est  of 
all,  it  will  print  checks  on  your  BO-column  printer! 

24K  Disk,  S59.95 


W^4i^ 


ESCAPE  FROM 
VULCAN'S  ISLE 

By  Wark  Benioff  From  Epya 

You're  shipwrecked  on  VULCAN'S  ISLE,  home  of  hid- 
den tombs,  caves,  a  volcano  and  strange  beasts  like 
the  fiesh-eating  Harrises,  and  Winged  Demons  who  kill 
witti  a  touch.  But  don't  despair  —  the  magical  trea- 
sures you  find  will  give  you  special  powers,  and  Ihe 
diary  of  Alcemnon  will  give  you  the  clues  you  need  to 
escape.  Requires  joystick. 
40K  Disk,  $26:95  6^*r^/if 
Now  Thru  Dec.  1  You  Pay  Only  $23.96 


SNEAKERS 


^&> 


From  Sirms 

One  ol  the  most  popular  Apple  games  is  now  available 
for  tJie  Atari!  Get  ready  for  wave  aher  wave  gt 
Sneakers,  Cyclops,  Saucers,  Fangs  and  Scrubs  ...  all 
trying  to  stomp  you  into  submission.  Eight  separate  at- 
tacks and  five  levels  of  difficulty  make  this  forty  games 
in  one!  Requires  joystick. 

48K  Disk,  S29.95 


KING 

ARTHUR'S 

HEIR 


From  Epyx 

Arthur,  King  of  the  Britons,  has  named  you  his  heir  to 
the  crown  of  Camelol.  To  prove  yourself  worthy,  you 
must  find  Ihe  Scroll  of  Truth,  hidden  by  the  wizard 
Merlin.  Your  journey  will  take  you  through  forests, 
castles,  caves  and  cities,  fighting  off  the  evil  with  the 
magical  powers  you  discover.  Be  brave  and  wise,  and 
'  you  will  return  safely  to  Camelot.  Requires  joystick. 

32K  Disk,  $29.95 


CYCLOD 


By  Hunter  Hancock  from  Siflus 
Your  one  mission  in  life  Is  to  destroy  snakes.  Sound 
too  ordinary?  That's  only  If  you've  forgotten  that  fou'n 
an  Eyebsil,  and  the  snakes'  only  goal  is  to  kill 
Eyeballs!  You  can  defend  or  attack  witti  bricks.  Will 
you  build  a  snake  trap  or  a  fortress  to  defend  yourself? 
20  skill  levels  for  plenty  of  challenges. 

48K  Disk,  $29.95. 


CLAIM 


JUMPER 

Frorm  Synapse 
There's  gold  out  there,  but  finding  it  is  just  the 
Ijeglnning.  First,  collect  the  gold  as  it  appears  on 
the  screen.  Take  it  to  the  assay  office  to  get  paper 
money  that  you  then  must  safely  deposit  In  your 
bank.  Be  sure  to  avoid  the  snakes  and  tumbleweeds 
that  get  in  your  way.  4  game  options. 

16K  Tape  or  Disk,  $34:95  Sa^eiiyfi^ 
Now  Thru  Dec.  1  You  Pay  Only  $27.96 


HAZARD  RUN 

By  Dennss  Zander  from  Aaworx 
That  sheriff  ain't  jusi  whistling  -Dixie"!  You  gotia 
make  Ihe  jump  al  Hazard  Creek  to  tje  safe.  Can  you 
even  gtl  Itiaia??  Making  the  run  through  Crooked 
Canyon  requires  dodging  rocks  and  trees  and  — worst 
of  all— chickens!  But. 
you  ftave  no  cholcel 
Requires  joystick. 

24KTape,  $27.95 
24KDisk,  $31.95 

GHOST 
ENCOUNTERS 

From  JV  Software 

You  re  a  ghost  in  this  real-time  adventure,  trying  to 
find  the  20  treasures  hidden  a  network  of  30  rooms 
Yoj  may  have  to  transmulale  into  other  forms  rn 
order  to  solve  (he  puzzles  ancf  avoid  the  dangers 
You'll  have  to  be  fast  and  clever  to  figure  ttiis  one 
out!  Requires  joystick. 

16K  Tape  or  Drsk,  S29.95 


SHAMUS 


From  Synapse  Software 

It's  Ihe  2tst  century,  and  you're  the  SHAMUS,  JCMiking 
for  your  arch-enemy^  the  Shadow,  to  destroy  him. 
You're  armed  with  lonShivs,  the  most  powerful 
weapons  m  the  galaxy.  Can  you  handle  the  Shadow's 
henchmen:  flobo-Droids,  Whirling  Drones  and  Snap- 
Jumpers,  all  armed  and  evil?  Can  you  find  the  Shadow 
in  his  lair  of  4  levels  with  32  rooms  each. ,  every  one 
of  them  dangerous?  Intensive  arcade  action;  requires 
joysticks. 
16K  Tape  or  Disk,  $29.95 


Over  1 500  Programs  for  TRS-80, 


For  Information  Call 
202-363-9797 

Visit  our  other  stores: 

829  Bethel  Rd.,  Columbus  OH 

Seven  Corners  Center,  Falls  Church,  VA 

W.  Bell  Plaza.  6600  Security  Blvij.,  Baltimore  MD 


PROGftflm 
/TORe 


ATARI  400/800,  APPLE  &  IBM. 


To  Order  Call  Toll-Free 
^Sr  800-424-27381 


iTM 


MAIL  ORDERS:  Send  <:heck  or  M.O.  lor  total  purchase 
price,  plus  $2.00  postage  &  handling.  D.C.,  MD.  &  VA.:  add 
sales  tax.  Charge  cards:  include  all  embossed  inlormation 
on  (he  card. 


4200  Wisconsin  Avenue,  NW,  Dept.  U21 1    Box  9609  Washington,  D.C.  20O16 


Fun,  Fear  and  Fantasy  /^^^ 

Tapes  and  Disks  For  Your  Atari  400/800 


PROGftflm 
/TOM,. 


BANDITS 


From  SJrius 

You'll  find  lots  of  excitsnvent  and  non-stop  action  in 
this  coiorfui  space  game.  The  SPACE  BANDITS  ar«  try- 
ing to  $teal  your  supplies,  and  may  even  try  to  l<lll  youl 
You'll  have  to  think  quickly,  and  use  your  laser  gun  and 
protective  energy  shield  to  defend  yourself.  Requires 
joystick. 

4SK  Disk,  SaBiSS 
Now  Thru  Dec.  1  You  Pay  Only  $23.96 


Si*eA>%r 


POGO  MAN       ..^ 

From  Computer  Magic  ~>^o 

You're  on  a  pogo  stick,  jumping  tiirougi>  the  city,  turn- 
ing off  tde  ligtils  as  you  go.  In  itie  first  phase  the 
objects  to  jump  are  slationefy.  in  phase  two  Ihey  are 
moving;  in  phase  three  there  are  altack  birds  to  avoid 
as  you  jump.  Requires  joystick. 

16K  Tape  or  Disk,  $39.95 


MOONBASE  lo 

By  John  Konopa  ffom  PDI 
Three  separate,  machine  language  arcade  games  to 
dazzle  and  challenge  you  wfiiie  a  voice  cassette  nar- 
rates the  adventure-  There  afe  3  tiases  on  the  moon  of 
Jupiter  lo,  Europa  and  Ganymede,  which  you  must 
reach,  protecting  their  sensors  from  enemy  aliens  that 
have  iinlsible  scout  ships!  Keep  moving  and  shooting, 
and  you'll  do  well,  Requires  joystick-       yi        i^nV  / 

16K  Tape  or  32K  Disk,  Sa&:«5  »^e<^^c. 
Now  Thru  Dec.  1  You  Pay  Only  $23.96 


VAULTS       ^ 
OF  ZURICH 

By  Felix  &  Greg  Herlihy  from  Artworx 
You  are  a  master  thief,  about  to  attempt  the  greatest 
feat  of  your  career— robbing  the  VAULTS  OF  ZURICH, 
where  the  richest  people  in  the  world  deposit  their 
wealth.  It's  protected  by  the  most  sophisticated  secu- 
rity system  m  the  world.  Can  you  find  your  way  along 
the  corridors  of  row  upon  row  of  vaults  to  ttie  Chair- 
man's Chamber  that  contains  your  special  goal:  The 
OPEC  Oil  Deeds?!? 
24  K  Tape,  $21 .95  24K  Disk,  $25.95 


MOUSKAHACK 

From  On-Line  by  John  Harris 

You  are  Larry  Bain,  ace  plumber,  trying  desperately 
lo  finish  installing  a  pipe  through  ttte  dangerous  cor- 
ridors o(  Hat  Alley,  before  I  he  legendary  man-eating 
rodents  can  stop  you!  The  last  plumber  that  entered 
disappeared  withoul  a  trace,  so  be  careful  I 
48K  Disk,  $3455        ^  Tr^^^, 

PACIFIC      ^^ 

COAST 

HIGHWAY 

From  DalaSott  by  Ron  Rosen 
Fast-action  game  with  good  graphics  for  t  or  2 
players.  You're  a  tortoise,  trying  to  cross  the 
Highway  without  getting  hit  by  the  rush  hour  traffic. 
Once  across,  you're  at  the  shore,  and  must  leap 
from  boats  to  rafts  on  the  Pacific  Ocean.  Be  careful 
'cause  you  can't  swim!  Requires  joystick. 

16K  Tape  or  Disk,  $29.95 


Family  Fun  Feud! 

Each  of  these  games  can  be  played  by  two  people  •ImuKanaoutly 
—great  for  the  whole  family! 

DOG  DAZE 

From  APX 

Fast-paced,  2-player  game  that  lulfills  every  dog's 
fantasy— II  gives  him  a  coflectfon  of  tite  Jiydnnis!! 
When  a  hydrant  pops  up  on  the  screen,  the  dogs  are 
off  and  running.  Run  into  hydrant,  or  shoot  your  bona 
at  it,  and  it's  yours,  turning  into  your  color.  Con- 
tinuous sCDreiH>ard  display:  time  limit  option  and 
handicap  option.  Requires  2  joysliclts. 

8KTape 

or  24K  Disk,  $22.95 


NAUTILUS 


From  Synapse  by  Mike  Potter 
Two-player  interaction  combat  gsme:  the  underwater 
cities  and  their  deslroyers  againsi  the  tjfilicopters 
and  submarmes.  The  helicopters  bomb  Ihe  ships; 
the  subs  iire  torpedoes  at  the  cities  and  surface  to 
tire  al  the  des^roye^s.  The  deslroyers  fije  at  the  tieh- 
copters  ai^d  drop  depth  charges  on  ihe  subs.  They 
can  also  lower  men  irito  the  ocean  to  rebuild  cities 
htt  by  torpedoes.  Top  and  bottom  halves  of  screen 
scroll  sepamtety  *or  maximum  lietd  of  piay.  Gfeat 
graphics.  Requires  joystick, 

16KTapeorDisk,  S29.95 


FORMULA  1 


By  Sid  Meier  from  Acom 
Shift  Into  gear— your  FORMULA  ONE  Racer  is  ready 
lo  Qo!  You  compete  against  three  other  computer- 
controlled  cars  on  the  filgh  resolution,  scrolling 
screen.  Select  from  five  courses;  Indy,  Monza,  Watkins 
Glen,  Monaco,  or  the  special  Killer  Course.  Not  for  the 
timid! 

32K  Disk,  S3ft95       S^te^£>%f 
Now  Thru  Dec.  1  You  Pay  Only  $23.96 

|1 


THE 
NIGHTMARE 


From  Epyx 

Yoj're  trapped  in  (he  castle,  and  Itiere's  only  one  way 
out.  Can  you  find  it,  and  return  to  reality  from  THE 
NIGHTMARE?  Ttiere  are  magical  aids  to  tielp  you 
escape,  if  you  can  find  them  before  the  lerfifying 
creatures  fir>d  youi  Beware  of  the  gargoyle,  the  head- 
less man.  and  the  screams  in  the  night!  Requires  Joy- 
stick. 
32K  Disk,  $29.95 


MAD  NETTER 


From  Computer  Magic 

The  screen  is  a-swarm  with  insects,  and  you're  armed 
with  a  net.  Calch  the  butterflies  and  other  insects  . . . 
bul  avoid  the  attacking  bees!  Requires  joystick. 

16K  Tape  or  Disk,  $34.95 


ROADRACER/BOWLER 

By  Bill  Hood  from  Avalon  Hill 

ROADRACERiTesI  your  driving  skills  on  3  different 

track  layouts:  Oval,  Figure-8,  Grand  Prix.  Race  against 

another  player  or  Ihe  computer.  Requires  good  eye-lo- 

hand  coordination. 

BO WLBti Control  (he  ball's  curve,  and  learn  to  spare 

of!  an  even  4-10  split  on  this  computer  version  few  1  to  4 

players.  TTie  computer  will  even  score  for  you. 

Two^ame  package  that's  part  of  the  Sports  Illustrated 

Series.  Joyslick  required  for  each  player. 

16K  Tape,  $15.00 
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FAR  PROTECTOR 

Ffom  Epyx 

YOU  are  the  final  defense  against  the  enemy's  nu- 
clear attack!  Six  cameras  are  your  eyes  on  Ihe  sky; 
you're  armed  with  a  Repulser  Beam  and  laser  sys- 
lem.  Your  charge:  Oeslroy  the  enemy's  salelliles 
and  missiles.  Reqji res  joystick. 

ROM  Cartridge,  SS9.9S  16K  Required 


MINER 
2049ER 


By  Bill  Hogue  from  Big  five 

This  is  the  author's  (irsi  game  for  ihe  Atari— he's  al- 
ready well  known  for  his  twstseflers  for  the  TRS-80— 
and  we  think  you'll  really  enjoy  it.  There  are  more 
than  ten  screens  of  colorful  mining-related  machin- 
ery that  yoj'll  move  around  the  screens,  ducking, 
dodging  and  bobbing  your  way  to  a  high  score.  Re- 
quires loystick. 
ROM  Cartridge,  $49.95  16K  Required 


SPEEDWAY  BLAST 

By  Dave  Morock  Irom  IDSI 

Racing  game  with  a  twist;  you  must  guide  your  facer 
on  an  overland  trip,  dodging  (or  blasting)  the  as- 
phalt-eating monsters  that  try  to  keep  you  from  cap- 
turing their  precious  diamonds.  Steer  carefully!  Re- 
quires joystick. 
ROM  Cartridge,  $39,95  16K  Required 


DEADLY  DUCK 

From  Sirius 

The  Crabs  have  taken  to  the  air,  armed  with  bricks 

and  bombs,  to  drive  our  friend,  DEADLY  DUCK,  out 

of  his  pond.  But  Oeadly's  gonna  fight  back,  with  a 

gun  tucked  into  his  bill.  LotS  of  fun  and  action;  6 

levels  of  play.  Requires  joystick. 

ROM  Cartndge  Also  available  (or  VCS. 


DELUXE 
INVADERS 


From  Roklan 

All  the  fun,  excitement  and  video  quality  of  an  ar- 
cade game  in  your  home!  If  you  h«t*  Alien  In- 
vaders, you'll  lov*  this  one!  Battle  the  Invaders, 
and  as  your  speed  and  defense  skills  improve,  the 
aliens  get  meaner.  With  each  successful  defense 
you'M  be  challenged  to  an  even  tougher  competi- 
tion. Not  for  the  timid!  Requires  joystick. 
ROM  Cartrfdge,  $39.95  16K  Required 
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FAST 
EDDIE 

From  Sirius 

On  your  mark;  get  set;  go  EMItH  FAST  EDDIE'S  off 
and  running,  dashing  up  apd  down  every  ladder  he 
can  find,  hunting  for  prizes.  Quick,  there's  a  heart 
floating  on  tne  2nd  floorf  Ooops.  look  out  — there's 
a  Sneaker,  sneaking  up  on  you  -^fump,  Eddfa!  Gfeal 
animation;  B  skill  levels;  lots  of  action.  Requires 
joystick. 

ROM  Cartrfdge 


GORF 


From  Roklan 

A  unique  sighl  and  sound  atlventure  in  the  interstel- 
lar war  against  the  Gorfian  Empire.  You  must  repel 
attacks  by  Droids.  Anti-Gravity  Bonks.  Anti-Particle 
Lasers,  Gorfian  figfiters  and  lorpedos,  etc.  Four 
levels,  from  an  Astrobattle  to  a  fulS-fledged  Space 
War.  Requires  joystick. 

ROM  Cartridge,  S44.95  16K  Required 
Disk,  S39.95  24K  Required 


FISHES 


From  Epyx 

You  Jead  your  school  of  fish  through  the  pleasures 
and  perils  of  oceanic  life.  As  you  find  food,  your 
school  will  grow.  But  hungry  sharks  and  other  pred- 
ators also  inhabit  thcs  tranquil  world,  so  swim  cars' 
tuIlY.  Requires  joystick. 

ROM  Cartridge,  $39.95  16K  Required 


K-RAZY 
SHOOT-OUT 


From  KByte/CBS 

The  object  of  Ihe  game  is  to  advance  your  Space 
Commander  into  the  AMen  Control  Sector,  eliminate 
the  Alien  Forces  and  escape  to  the  next  {more  diffi- 
cult! sector.  Ho  two  gamaa  ar*  aliik*,  since  the 
AHen  Control  Sectors  are  created  at  random,  giving 
you  mfllion*  of  combinations  of  barriers  and  es- 
cape  routes  Requires  joystick. 
ROM  Cartridge,  $49.95  8K  Required 


WORM 
WAR  I 


From  Sirius 

Hoards  of  gigantic  ^orms  are  slithering  around  ttie 

city  of  Teciyaki. .  .WORI^fl  WAR  I  has  begun!  Much 

of  Ihe  city  has  been  crushed  under  the  weight  of 

these  mutant  creatures,  and  the  only  thing  that  can 

stop  them  is  the  specially  armed  anti-worm  tank. 

Are  you  brave  enough  to  drive  it.  and  make  Teriyaki 

safe  again?  9  play  options;  great  color  and  sound; 

for  1  or  2  players.  Requires  joystick. 

ROM  Cartridge  .Also  available  fwVCS. 


EMBARGO 


By  Bill  Hooper  from  Gebelli 
There  Is  a  sirict  trade  embargo  on  Zorel  6.  The  Coun- 
cil has  ruled  that  all  foodstuffs,  materials,  trade 
goods  and  fuel  must  pass  the  close  scrutiny  of  the 
Ofelian  Guards.  Only  goods  essential  tor  galactic 
security  are  guarded;  all  others  are  disbursed  to  the 
Council's  overflowing  warehouses.  Select  from  9 
levels  ol  play.  Requires  joystick. 
ROM  Cartridge,  $44.95  8K  Required 


Over  1 500  Programs  for  Tf?S-80, 


For  information  Call 
202-363-9797 

Vlsll  our  other  stores: 

629  Bethel  Rd.,  Columbus  OH 

Seven  Corners  Cerrter.  Falls  Church,  VA 

W,  Bell  Plaza,  6600  Security  Blvd.,  Baltimore  MD 


PROGRfltn 

rroRC 


ATARI  400/800,  APPLE  &  IBM, 


Order  Call  Toll-Free 
800-424-2738 1^ 


iTM 


MAIL  ORDERS:  Send  check  or  M.O.  for  total  purchase 
price,  plus  S2.00  postage  &  handling.  D.C..  MD.  &  VA,:  add 
sales  tax.  Charge  cards;  include  all  embossed  information 
on  Ihe  card. 


4200  Wisconsin  Avenue,  NW,  Dept.  U21 1    Box  9609  Washington,  D.C.  200ie 


Space,  Speed  and  Sorcery/^ 

aaH  Cartridges  For  Your  Atari  400/800        V   now 
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PLATTERMANIA 


From  Epyx 

It  you've  always  wanted  to  juggle,  here's  your 
chance.  Start  with  3  spinning  plates,  and  juggle 
your  way  up  to  expert  status:  keeping  18  plates 
going  at  once!  You'll  have  lo  concentrate:  spin  loo 
fast  and  they  tly  off  the  screen;  spin  too  slowfy  and 
they  lalL  Requires  joystick. 

ROM  Cartridge,  $39.95  16K  Required 


K-RAZY 
KRITTERS 


From  K-Byte/CBS 

Youf  Command  Ship  is  faced  withi  eight  columns  of 

Alien  Krittefs.  You  have  Regular  or  "Supermissiles" 

to  eliminate  the  Krilters,  descending  on  your  Star 

Base  at  various  speeds  and  frequencies.  Ten  levels 

of  play— great  #un  for  the  nimble-fingered!  Requires 

joystick. 

ROM  Cartridge,  $49.95  eK  Required 


CRYPT 
OF  THE 
UNDEAD 


From  Epyx 

The  nfght  air  is  cold  and  damp  in  the  cemetery,  and  you 
nave  only  12  hours  to  escape  and  return  to  the  land  of 
the  living.  Maanwhile*  you'll  find  yourself  among 
blood-thirsty  vampires,  zombies  and  other  inhabitants 
of  the  world  of  the  unclad.  K^p  yourself  aKve  by  find- 
ing edible  treasures  and  clues.  If  you  fail,  your  grave  is 
ready  and  waiting!  Requires  joystick. 

ROM  Cartridge,  $49.95 
Disk,  529.95  40  K  Required 


SOLDIERS  OF 
SORCERY 


From  Epyx 

A  multi-player  fantasy  rol&playing  game  in  which 
yoUn  as  a  warrior  or  wizard,  search  the  land  tor 
wealth  and  eitperience.  The  game  Is  dltterent  each 
tim0  you  enter  the  world  of  wolves,  bats,  dragons, 
and  more!  Requires  Joystick. 

ROM  Cartridge,  $59.95  16K  Required 


FIREBIRD 


From  Gebelli 

You  are  Piggo  the  Firefighter  in  this  fast-action 
gan^e.  The  firebird  drops  fire  on  buildings  in  your 
district.  You  must  put  out  the  (ires;  try  to  save  the 
people  who  jump,  and  gel  them  or\  rescue  helicop- 
ters. Accumulate  points  for  each  successfui  action. 
Re<]uires  joystick. 

ROM  Cartridge,  $39.95  4K  Required 


MONKEY 
WRENCH 


From  Eastern  Data  Products 
A  BASIC  and  machine  language  programmers'  aid 
for  the  Atari  800.  Works  with  BASIC,  adding  9  new 
direct  mode  commands  including:  auto  line  number- 
ing, delete  Imes,  change  margins,  memorv  test,  hex/ 
dex  conversion,  renumtwr  BASIC,  cursor  exchange 
and  machine  language  monitor.  Monitor  contains  15 
commands  used  to  Interact  with  the  6502. 

ROM  Cartridge,  $49.95. 


BEANY 
BOPPER 


From  SiriuS 

Watch  out— those  Beanies  are  bacts.  buzzing  the 
city,  and  that  means  trouW*.'  Shooting  them  makes 
them  meaner:  poison  doesn't  work  — what  can  we 
do?  It's  BEANY  BOPPER  to  the  rescue,  with  his 
pivotal  laser  and  rapid-fire  stunt  gun.  Fast  action, 
exciting  sound  and  color:  6  play  options.  Requires 
ioystlck.  Also  available  for  VCS. 

ROM  Carlridge 

ALIEN  GARDEN 

From  Epyi 

This  (anlasy  world  Is  Inhabited  by  a  collection  of 
"Incredible  Edibles":  some  delicious,  some  poison- 
ous, some  explosive.  You  must  discover  the  ttest 
way  to  eliminate  them  from  the  garden— without 
eliminating  yourself!  The  faster  you  go,  the  more 
points  you  earn.  Requires  joystick. 

ROM  Cartridge,  S39.95  -I6K  Required 


J^. 


POOL  400 


From  IDSI 

Looks  and  plays  just  like  the  real  thing!  With  straight 
pool,  nine  ball,  eight  ball  and  rotation.  Features  In- 
clude: Instant  replay,  slow  motion,  5  friction  levels, 
and  choice  of  colored  or  numtjered  balls.  Play 
against  a  friend  or  the  computer.  Requires  joystick 
ROM  Cartridge,  $39.95  16K  Required 


K-RAZY 
ANTIKS 


otSnETo', 


From  K-Byte/CBS 
The  Wnite  Ant  needs  all  your  help!  You  must  guide  it 
safely  through  the  maze  of  tunnels  in  the  Anthill: 
help  It  deposit  and  protect  lis  White  Eggs— while 
looking  out  for  the  Anieater  anO  Enemy  Ants  who 
are  trying  to  hatch  Iheir  Enemy  Eggs.  Choice  of  6 
mazes  and  99  levels  of  difficulty.  Requires  joystick. 
ROM  Cartridge,  $49.95  8K  Required 


K-STAR 
PATROL 


From  K-BylB/CBS 
Your  lead  Star  Ship  must  destroy  the  Allen  Attack 
Ships,  and  eliminate  the  Intergatactic  Leeches  that 
are  invading  your  territory.  You  must  also  replenish 
your  Force  Field  Energy  periodically  by  diving  tje- 
twe«n  jagged  mountains  into  the  lathes  below.  10 
levels  of  difficulty.  Requires  joystick. 

ROM  Cartridge,  $49.95  aK  Required 


WIZARD 
OFWOR 


From  Roklan 

Can  you  defeat  the  WIZARD  OF  WOR?  First  you 
must  descend  into  the  ever-changing  maze  of 
Dungeons  with  your  Warriors,  and  do  battle  with  the 
monsters  you  encounter,  like  the  Burwors,  Garwors. 
Worluk  and  enemy  Worriers.  Only  then  can  you  turn 
your  attention  lo  the  Wizard,  who  can  teleporl 
magically  around  the  screen,  hurtling  lightning  bolts 
as  he  moves.  Simultaneous  1  or  2  player  action. 

ROM  Cartridge,  $44.95  16K  Required 
Disk,  $39.95  32K  Required 
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tree  with  blinking  lights  seems  appropriate.  I  may 
not  have  enough  memory,  so  graphics  mode  3  (or 
19)  will  have  to  do.  What  do  those  tables  on 
"COLOR,"  "SETCOLOR,"  and  graphics  modes 
mean?  It  takes  me  four  or  five  tries  to  get  it  right. 
But  this  is  how  it  works  out. 

Each  color  is  made  up  of  a  hue  and  a  luminance: 
Color  0,  Setcolor  4:  provides  hue  and  lumi- 
nance (color)  for  the  graphics  area  background 
(top  of  the  screen). 

Color  3,  Setcolor  2:  provides  one  graphics 
color;  also  the  color  of  the  text  area  back- 
ground (bottom  of  the  screen),  and  the  hue  of 
the  text. 

Color  2,  Setcolor  1 :  provides  one  graphics 
color;  also  the  luminance  of  the  text. 
Color  1,  Setcolor  0:  provides  one  graphics 
color. 

I  would  like  a  green  tree,  with  red  or  yellow 
bhnking  lights,  and  fixed  hghts  of  the  other  color. 
Blinking  can  be  done  by  changing  one  color  to 
background  color  and  back.  I  would  also  like  the 
text  to  be  light  on  dark.  Experimenting  with  colors, 
I  find  that  both  the  red  and  green  I  like  have  dark 
luminances.  Therefore,  yellow  must  be  "Color  2, 
Setcolor  V  in  order  to  provide  light  text.  This 
implies  that  yellow  cannot  blink,  or  the  text  area 
would  blink  also.  Therefore,  red  must  blink  and  be 
"Color  I ,  Setcolor  2"  (or  else  the  text  background 
would  blink).  This  leaves  "Color  3,  Setcolor  2"  as 
green,  and  my  text  background  is  green. 

What  Does  FILL  Do  Anyway? 

My  next  step  is  to  mark  off  a  Christmas  tree  on 
graph  paper.  I  add  yellow  and  red  lights.  This 
could  all  be  plotted  using  data  statements  of  x,y 
coordinates  and  lengths,  but  that  is  a  lot  of  data. 
Wasn't  there  a  FILL  command  somewhere?  Back 
to  the  manual. 

Now  I  need  a  lot  of  experimenting.  Although 
triangles  draw  easily,  I  want  to  understand  how 
FILL  works  for  future  uses.  My  final  hypothesis  is 
that  XIO  18  ...  draws  a  line  from  the  last  plotted 
point  to  the  cursor  posidon,  using  the  current 
plotting  color.  Then,  starting  at  each  point  on  this 
line,  top  to  bottom,  left  to  right,  it  fills  in  with  the 
color  stored  in  location  765.  This  color  does  not 
have  to  be  the  one  you  were  plotting  with.  The 
short  Program  1  shows  an  example.  Note  that  XIO 
18  ...  leaves  the  last  plotted  point  in  the  lower  right 
corner.  Also,  when  no  non-zero  point  is  found  on 
the  right  end,  the  fill  starts  again  on  the  left. 

Explanation  Of  Program  2 

Line  10: 

Skips  subroutines  and  goes  to  initialization- 


Line  200: 

Subroutine  PPLOT  to  plot  a  list  of  points 
preceded  by  a  count. 

Lines  700  -  720: 

Subroutine  CHECKI  to  check  the  input  string 
against  a  table  of  acceptable  values,  and  return 
an  INDEX  value  for  which  string  was  found. 
An  INDEX  of  zero  indicates  not  found. 

Line  960: 

Subroutine  LDELAY  to  delay  long  enough  for 
a  first  grader  to  read  one  or  two  lines.  (I  hope.) 

Lines  1000-  1040: 

Initialization.  All  initialization  is  included  even 
though  some  of  it  is  not  used  until  PART  II. 

Lines  2000-2300: 

Greeting  and  blinking  Christmas  tree. 
Colors  used  are: 
Setcolor  X, 3,4  -  red 
Setcolor  X,  13, 12  -  yellow 
Setcolor  X,  1 2,2  -  green 
Setcolor  x,0,0  -  black 

(These  colors  work  on  my  TV.  The  yellow  may  be 

too  green  on  a  color  monitor  or  some  other  TVs.) 

Lines  2900-2960: 

Initial  dialog  as  outlined  earlier. 

Lines  3000 -3090: 

Remaining  dialog  and  call  of  individual 
subroutines.  The  NAME  array  is  used  to  keep 
track  of  those  I've  talked  to  and  still  allow 
them  to  look  at  their  picture  twice. 

Lines  31 10 -3300: 

Data  for  recognizing  names,  with  alternate 
spellings  (nicknames,  etc). 

Lines  11 00()- 20010: 

Skeleton  for  individual  subroutines.  These 
subroutines  will  execute  correctly  and  will 
print  out  the  preamble.  Later  I  will  add  a 
picture  and  melody  for  each. 

Note:  "Merry  Christmas"  in  line  2010  and  "Atari" 

in  line  2950  are  in  inverse  video. 

Finally  the  framework  works! 

Part  11  of  this  article  will  fill  in  the  subroutines 
for  each  person.  For  example,  it  will  cover  simple 
animation,  more  pictures,  and  music. 

My  thanks  to  the  people  at  HW  Computers  in 
Redondo  Beach  for  the  use  of  their  printer. 


Program  1. 

10  GRAPHICS  3: REM  SET  UP  GRAPHICS  MOD 

E 
20  COLOR  1:REM  SET  PLOTTING  COLOR  -  D 

EFAULT  ORANGE 
30  POKE  765, 2: REM  SET  FILL  COLOR  -  DE 

FAULT  GREEN 


Slaying 
Monsters 
Should  Be 
iviostly 
Fun  and 
Games 
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Be  one  of  more  than  16  million 
alter-egos  that  your  computer  can 
generate.  Walk  into  a  labyrinth 
filled  with  traps,  treasures  and 
monsters.  There  you'll  test  your 
strength,  constitution,  dexterity, 
intelligence  .  .  .  against  thou- 
sands of  monsters  in  over  200 
caverns  and  chambers — growing 
in  wealth,  power  and  experience  as  you  progress 
through  the  four  levels  of  the  dungeon. 

Your  character  will  do  whatever  you  want  him  to  do. 
Do  battle — in  real  time — with  the  likes  of  giant  ants, 
ghouls,  zombies. . .  Explore  the  various  levels  of  the 
maze  and  discover  the  great  treasures  within. 

The  Game  Manufacturer's  Association  named  The 
Temple  of  Apshai  the  computer  game  of  the  year. 
The  Temple  is  the  very  first  computer  game — ever  to 
win  the  Hobby  Industry  award  for  excellence.  There 
can  be  only  one  reason  for  that:  it's  a  great  game. 

So  what  will  you  think  of  The  Temple  of  Apshai  now? 
Now  that  it's  even  better  than  ever.  With  better 
graphics — animated  movement — and  completely 
new  sound  effects  that  make  your  computer  come 
alive  and  make  The  Temple  even  more  fun.* 

The  Temple  has  a  superbly  illustrated 

56-page  Book  of  Lore,  and  your 

local  dealer  has  it  for  the  ATARI,*  * 

TRS-80,**  APPLE,**  and  IBM** 

computers. 

*  If  you  already  have  The  Temple  of  Apshai,  you 

can  enjoy  these  great  improvements.  Just 

send  us  your  original  cassette  or  disk 

together  with  your  check  for  S5.00  and 

we'll  send  you  the  brand  new  version — 

with  better-than-evergraphicsand  sound. 

** ATARI,   TRS-80.  APPLE  and   IBM 

are  trademarks  of  Atari,  Inc.,  Tandy 

Corp.,  Apple  Computer,  Inc.,  and  IBM. 

respectively. 

©]981,AUTOMATEDSlMaLATIOrHS, 
INC.,  P.O.  Box  4247,  Mountain  View. 
Ca.,  94040. 
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40  PLDT  3,lS:DRAWTa  3,19:REM  SET  UP  T 

O  STOP  2ND  XIO 
SO  PLDT  25,1S:DRAWT0  20,10:REM  SET  UP 

2ND  XIO 
60  DRAWTO  10,0:P0SITI0N  5,10:XI0  18. # 

6, 0, 0, "S: " :REM  FIRST  XIO 
70  POSITION  5,i9iXI0  1 8, #6 , O , 0 , "S: " : R 

EM  2ND  XIO 
SO  GOTO  SO 


Program  2. 


Y- 


lO     GOTO     1000 

200  READ  NUMiFOR  L=l  TO  NUM:READ  X. 

PLOT  X,Y:NEXT  LiRETURN 
700  READ  COMPARE*, INDEX: IF  INDEX=0  TH 

EN  RETURN 
710  IF  COMPARE*=INPUT*  THEN  RETURN 
720  GOTO  700 
960  FDR  DELAY=1  TO  2000:NEXT  DELAYsRE 

TURN 
lOOO  DIM  INPUT* (25> , COMPARE* (25) . NAME 

<20)  .HUE (2)  , LUM(2)  , ANDTE (3)  , VOL  < 

4)  .•PEOPLE=lb:  POKE  53277,  O 
lOlO  FOR  1=1  TO  20: NAME (I ) =0: NEXT  I 
1020  HPL0T=100: VPLDT=150: PPL0T=2O0: HP 

L0TT=250: HPLDTTRF=30  0 : SQPLOT=350 

: CLICK=400:SIftEN=450 
1030  CHECKI=70O:PNOTE=8OO: PCH0RD=850: 

SDELAY=900:MDELAY=930: LDELAY=960 

: SI  1050=1 105O 
1040  HUE (O) =3: LUM (0) =4: HUE (1 >=0:LUM(1 

)=14:HUE(2)=8:LUM(2>=4 
2000  GRAPHICS  3:SETCOLOR  0,3,4:SETC0L 

OR  1 , 13, 12:SETC0L0R  2,12,2:SETCO 

LOR  4,0,0 
20 lO  ?  "IS[lEEKS»t5G[[SEiaDEEan":?  "CAROLYN, 
JERRY,  KATHY,  AND  SUZANNE":?  "I 
AM  YOUR  FRIENDLY  COMPUTER" 
2020  ?  "WILL  YOU  TALK  TO  ME?"; 
2030  COLOR  3:PL0T  26,15:DRAWT0  ia,0:P 

OSITION  10,15 
2040  POKE  765.3:XI0  1 B , #6, 0 , O ,  " S  :  " 
2050  PLOT  19,ia:DRAWTO  19,16:DRAWTa  1 

7, It: POSITION  17,18 
2060  xio  18, #6,0,  O,  "S:  " 

2070  RESTORE  2200:C0LDR  2:G0SUB  PPLOT 
2090  RESTORE  2300:COLOR  1 : GOSUB  PPLOT 
2090  POKE  764,255 

2100  IF  PEEK  (764)  0255  THEN  2900 
2ilO  FOR  L=l  TO  100:NEXT  L:SETCOLDR  0 

12  2 
2120  FOR  L=l  TO  IOOjNEXT  LiSETCDLDR  0 

,3,4:G0T0  2100 
2200  DATA  11,18,0,19,3,17,5,20,7,16,8 

,19, 10, 23, 11, 17, 12^12, 13, 22, 14,1 

5,  15 
2300  DATA  5,20,5.15,10,20,12,19,14,12 

,  15 
2900  GRAPHICS  O: INPUT  I NPUT* : RESTORE 

2960: GOSUB  CHECKI 
2910  IF  INDEX=0  THEN  ?  "ANY  ANSWER  IS 

A  GOOD  SIGN":GDTQ  2950 
2920  IF  INDEX  =  1  THEN  ?  "  I  =■  M  GLAD":GOT 

0  2950 

?  "YDU  MUST  HAVE  GOTTEN  OUT  OF  T 

HE  WRONG  SIDE  OF  BED  THIS  MORNIN 

B" 

?  "ANYWAY,   ";:GOTO  2950 

?  "MY  NAME  IS  EDEED':GOTO  3000 
2960  DATA  YES , 1 , Y , 1 , YEAH , 1 , NO, 2, N , 2, E 

ND,  0 


2930 


2940 

2950 


?  "WHAT  IS  YOUR  NAME";: INPUT  INP 

UT* 

RESTORE  3100:GDSUB  CHECKI 

IF  INDEX=0  THEN  ?  "HMM  ...   I  DON 

'T  KNOW  YDU."s?  "ARE  YOU  SURE  YO 

U  SPELLED  YOUR  NAMEt4  SPACES>RIQ 

HT?":60TQ  3000 

IF  INDEX=20  THEN  ?  "THERE  ARE  TO 

0  MANY  "s;?  INPUT*;:?  "'S  HERE"i 
?  "TRY  AGAIN"!BOTO  3000 
NAME (INDEX)=1 ! ?  s?  INPUT*j>?  ". 

1  KNOW  SOMETHINB  ABOUT  YOU."»? 
QOSUB  10000+INDEX«1000!TOTAL-0 
FOR  1*1  TO  PEDPLE!TOTAL=TOTAL+NA 
ME(I>:NEXT  I 

IF  TOTAL=PEOPLE  THEN  ?  "IT  HAS  B 
EEN  NICE  TALKING  TO  EVERYONE. "sG 
OSUB  LDELAY:QOT0  3090 
?  "I  HAVEN'T  TALKED  TO  EVERYONE 
YET":?  "I  HOPE  SOMEONE  ELSE  WANT 
S  TO  TALK  TO   ME. "s GOTO  3000 
GRAPHICS  18:SETC0L0R  4,12,2:SETC 
OLDR  O, 3, 4: POSITION  2,5i?  #6;"Me 
RRY  CHRISTMAS" 
GOSUB  LDELAYsEND 
DATA  BRENDA, 1 ,BB, 1 
DATA  JIM, 2, JAMES, 2 

DATA  PRUE,3,PRUDY, 3,PRUELLA,3,NA 
NA,  3 

DATA  RALPH, 4,GRANDADDY, 4 
DATA  CAROLYN, 5 
DATA  JERRY, 6 

DATA  KATHY, 7, KATHERINE,7 
DATA  SUZANNE, 8 
DATA  RUTH, 9, GRANDMA, 9 
DATA  CLIFF, io, GRANDPA, 10 
DATA  MOM, 20, MOTHER, 20, MOMMY, 20, D 
AD, 20, DADDY, 20, FATHER, 20, END, 0 

?  "YOU  PLAY  RENAISSANCE  INSTRUM 

ENTS.": GOSUB  LDELAY 

RETURN 

?  "YOU  WOULD  LIVE  IN  LAS  VEGAS 

-  ":?  :?  "IF  YOU  COULD  AFFORD  I 

T! " : GOSUB  LDELAY 

RETURN 

?  "YOU  LIKE  TO  TRAVEL" : GOSUB  LD 

ELAY 

RETURN 

?  "YOU  WOULD  PLAY  BRIDGE  ALL  DA 

Y  LONG  IF  YDU  COULD.  ": GOSUB  LDE 

LAY 

RETURN 

?  "YOU  TEACH  CHILDREN. ": GOSUB  L 

DELAY 

RETURN 

?  "YOU  SEARCH  FAMILY  TREES  -":? 
:?  "TO  FIND  DAR ' S .": GOSUB  LDEL 

AY 

RETURN 

?  "YOU  LIKE  TO  DANCE. " :GOSUB  LD 

ELAY 

RETURN 

7  "YOU  LIKE  ANIMALS  -":?  :?  "FR 

OM  BUNNIES  TO  BLUEB I RDS . " : GOSUB 
LDELAY 
18010  RETURN 
19000  ?  "YDU  LIKE  TO  BAKE  -":?  :?  "CO 

CONUT  CAKE.": GOSUB  LDELAY 
19010  RETURN 
20000  ?  "YOU  DELIVER  MILK!": GOSUB  LDE 

LAY 
20010  RETURN 


3000 

3010 
3020 


3030 


3040 

3050 
3060 

3070 


3080 


3090 


3095 
3110 
3120 
3130 

3140 
3150 
3160 
3170 
3180 
3190 
3200 
3300 

11000 

1  lOlO 
12000 


12010 
13000 

13010 
14000 


14010 
15000 

15010 
16000 


16010 
17000 

17010 
18000 


^^^:  -.K-  '^- 


With  our  sophisticated  programs,  you're  never  disappointed.  ^ntf,.our 
customer  service  is  unparalleled  in  excellence. 


Formula  1  Road  Racing 

By  Sid  Meier 

Genllemen  snd  l-adies:  Start  your  engines!  Turn  yout 
Atari  400/800  into  a  high  perfofmance  FOHMUl-A  1 
racing  machine!  You  wiii  be  going  up  against  thie 
most  sitiilful  drivers  at  your  ct^oice  of  5  different 
courses:  Indy,  Monza,  Monaco.  Walltlns  Gien  and 
"The  Kiiier".  it  wiii  taKe  time  (or  you  to  get  (amiiiar 
with  your  speed  machine,  so  at  first  the  3  computer- 
driven  racers  wiii  ieaveyou  in  their  dust,  Ttie  day  wiii 
come  when  you  itnow  how  to  take  turns  at  fuii  Ihrot- 
tie,  how  to  passbn  the  straightaway  and  how  to  slide 
around  the  hairpin  turns.  You  wiii  have  mastered  the 
5-eear  transmission,  the  hazardous  oii  siiclts,  and 
even  night  driving.  Then  you  can  "go  for  the  gusto". 
But  look  out.  ..you  can  crash  into  the  numerous 
trees  and  expiode  your  dreams  of  success  and  your- 
seif  as  weii.  You  can  power  yourseif  right  off  the 
track  if  you  don't  slow  down  in  some  of  the  turns.  So 
go  get  your  racing  scari,  put  on  your  crash  helmet, 
and  step  on  ffis  gis. 

4  levels  of  play,  plus  night  driving  option  and  choice 
of  1  to  10  laps  per  race,  With  high  speed  graphics 
and  authentic  sounds.  At  the  finish  of  each  race,  the 
computer  will  give  you  split  times  per  lap,  final  time 
and  finishing  place  against  your  3  computer  rivals. 
Requires  32K  RAM,  Atari  Basic  language  cartridge, 
one  disk  drive  and  the  Atari  joystick, 
32 K  Disk,  $29.95 
plus  $2.00  shipping'and  handling. 


Lost  Colony 


By  David  Feitelt>erg 
You  are  the  Economic  Manager  of  the  world's  first 
space  cotony.  The  next  support  ship  from  Earth  isn't 
due  for  another  15  y»«r«,  and  you  have  instructions 
to  make  things  go  tietter  or  get  out  of  office  in 
shame.  You  must  allocate  labor,  explore  new  terri- 
tories, decide  on  production  quotas,  determine  pay 
scales  and  taxes  for  the  most  productivity.  You're 
armed  with  maps  and  charts,  10  levels  of  difficulty; 
"save  the  game"  feature  on  disk. 
32K  Disk,  $29.95 
plus  $2.00  shipp4ng  and  handling 


Everest  Explorer 

By  William  Godwin  &  Don  Knowlton 
Will  you  be  one  o(  the  dtilng  t*w  to  make  it  to  the 
pinnacle  of  ItlounI  Everest?  Or  will  you  succumb  to 
the  lack  of  oxygen,  the  unexpected  violence  of  the 
storms,  the  incredibly  rough  terrain?  You  as  the 
leader  will  have  to  choose  the  route  and  the  timing, 
make  sure  your  climbers  are  well-rested,  set  up  a 
chain  of  camps  and,  II  you  reach  the  summit,  get 
your  followers  back  ^wn  to  base  camp.  Danger 
lurks  at  every  step— can  you  do  It?  "Save  the  game" 
feature  on  disk. 
32K  DIsIc,  $19.95 
plus  $2.00  shipping  and  handling. 


Language  Teacher 

By  Cindy  &  Andrew  Bartoriilo 
Use  these  Language  Teacher  programs  at  home  or  in 
the  classroom.  Students  and  travelers  en)oy  this 
new  way  of  learning  andtor  reviewing  a  previously 
learned  language.  Teachers  can  free  themselves 
from  tedious  preparation  of  vocabulary  lists  and 


writing  quizzes.  Each  program  offers  hundreds  of 

word  combinations,  verb  conjugations  and  phrases. 

You  select  topic,  and  foreign  ianguage-lo-Engllsh,  or 

vice  versa.  Multiple  choice  option,  plus  retesl  on 

missed  items. 

Available:  French,  Spanish  I  &  II, 

32  K  Disk,  $29.95 

plus  $2.00  shipping  and  handling. 


G  Acorn  Products,  Inc. 
634  North  Carolina  Avenue,  S.E.  Washington,  D.C.  20003 
We've  Grown  On  You. 

To  Order  By  Phone  CALL:  (202)  544-4259 

Dealer  Inquiries  Only,  Call  Computer  Software  Distributors:  (800)  424-3708 

D Please  send  your  catalog 


i  Please  send  these  Acorn  Programs 
I 


■mrjiMff.y.i.BSM 


[iiL 


I  Charge  to:  TOTAL  $. 

'  n   VISA     G   MASTERCARD     D   CHECK  ENCLOSED 
I 
I 

I  Address. 
1  City 

I 


CARD  NO. 

Name 


State 


EXP.  DATE 


Zip. 


U-11 


A 

ATARI 


400 

16K *269 

32K *349 

48K *429 

410  Recorder S  76.00 

610  Disc  Drive S449.00 

ezz  Printer S269.00 

825Prfntef _ SS89.00 

830  Modem S150.00 

agOPrintef $259.00 

850  Inierlace S1 69.00 

CX40  Joystick S  1B.00 

0X653  16K  RAM S  77,95 


.  HOT  ATARI- 
JK   GAMES  JK 

PAC-MAN $35.00 

Cenlipeile $35.00 

Caverns  of  Mars $3£.(W 

Asteroids S29.00 

Misale  iDommand 529,00 

Star  Raiders S39,00 

Gtiost  Hunter .,.  S24,00 

^^^  RASTER     $i%M 
^       BLASTER      dH 


DATASOFT 

Gam^  for  ttw  Atari 

Padtic  Coast  Highway S25.0O 

Canyon  Qimljer S25.00 

Tumble  Bugs S25.00 

Shooting  Arcarde S25.00 

Clows  and  Balloons S25.00 

Graphii;  Master S30.00 

Graphic  Generator S13.00 

Micro  Painter S25.00 

Text  Wizard S89.00 

Spell  Wizard S64.00 

Bishops  Square S25.00 


VISICORP 

V1SICALC 

Apple  II  + 5189.00 

Atari $189.00 

Commodore 5189.00 

IBM $189.00 

For  APPLE,  IBM,  FRAKKUN 

Vsidex $189.00 

Visifile $189.00 

Visiplol $159.00 

Visilerm $189.00 

Visiireflti'Plot $229.00 

Visi  Schedule $229.00 

DesWop  Plan $189.00 


800  —  48K 

*669 


Microtek  16K  RAM $  74,95 

Ramdisk  1128K) $429.95 

llec  4BK  Board $159,00 

llec  32K $  74.00 

One  Year  exterxled  warranty $  70.00 

481  Entertainer $  69.00 

482  Educator $130-00 

483  Programmer 5  49.00 

4B4  Communicator $344.00 


CBS 

ROM  CARTRIDGE  GAMES 
FOR  YOUR  ATARI 

Krazy  Shoot  Out $32.00 

K-razy  Krilters S32.00 

K-razy  Antics 332,00 

K-slar  patrol $32.00 

STICK  STAND    « 

$g99  .4 

ARCADE  ACTION  FROM 
YOUR  ATARI  JOYSTICK 


ON-LINE 

Jawbreaker $27.00 

Soflporn $27,00 

Wizzard  and  Princess 529.00 

The  Next  Step $34.00 

Mission  Astefo<d S22.00 

Mouskattac!^ $31.00 

SYNAPSE 

File  Manager  800 $79.00 

Chicken 526.00 

Dodge  Racer $26.00 

Synassembler $30.00 

Page  8 519.00 

Shamus 526.00 

Protector... $26.00 

Nautilus 526.00 

Slime 526.00 

Disk  Manager 524.00 


TIMEX 


TIMEX       SINCLAIR       1000 


LOWEST       ^ 
PRICE  ^ 

EVER 


89 


99 


Disk  Drives  for 
Atari  Computers 

Single  Drive  S1 $649.00 

Add-on  Drive  A1 $349.00 

Dual  Drive  S2 $899.00 


fj-sa 


MICRO-SCI 

Disk  Drives  for 
Franklin  &  Apple  II 

All 5349.00 

A40.,„ $389.00 

A70 5519.00 

C2 $  85,00 

C47 $  8900 


MODEMS 


HayM 

Smart 5239,00 

Chronograph $199.00 

Mierodem  II $279.00 

Microdem  10O $309,00 

NQvatkxi  Auto 

D  Cat $169,00 

Cat 515900 

Anchor 

Mark  I  (RS-232) $  79  00 

Mark  II  (Atari) 5  79,00 

Mark  III  (TI-99) $109,00 

Mark  IV  (CBWPET) $12500 

Mark  V  (OSBORNE) $  95,00 

Mark  VI  (IBM-PCl 517900 

Mark  VII  (Auto  Answer/Dial) $119.00 

9  Volt  Power  Supply $     9,00 


MONITORS 


AMOEK 

300G , S169.00 

Color  1 5339.00 

Color  II $699.00 

Color  111 $429-00 

BMC 

12"  Green $  B5.Q0 

13'  Color  1400 $279.00 

13"  Coiof  1401  (Midres) $369.00 

ZENITH 

ZVM121 $99.00 

SHARP 

Sharp  13-  Color  TV $275 


Maxell  Disks 

MD  I  (Box  of  10| $36.00 

MD  II  (Box  ot  10( $46.00 

MFD  I  (8") $44.00 

MFD  11  (8'  DouWo  Density) $54.00 

Syncom  (Box  of  10) $29.00 

Computer  Covers 

Atari  400 $6.99       Commodore  VIC-20..  S  6.99 

Atari  800 56.99       Commodore  8032 $14.99 

Atari  810 56.99       Commodore 

6050'4040. $10.99 

COVERS  CONTAIN  ADVERTISING 


W€5t 


8QQ- 


I  In  N«vada 
CALL 
(702)588-5654 


P.O.  Box  6689  1 

Stateline, 
NV.  89449  j 


r'  FRAHKLIH 


64K  Personal  Computer 

Hardware,  software  and 

peripheral  compatable  with  the 
Apple  II  and  even  has  some  fea- 
tures not  found  on  the  Apple. 


m 

HP*  85 
51969 


HEWLETT 
PACKARD 


HP.125 S1969.00 

BP.85  16K  Memory  Module S  169.00 

Sy."  DuaJ  Master  Disc  Drtvo $1799.00 

Hard  Disk  w/Floppy $4349.00 

Hard  Dish S3549.00 

"Sweat  Lips"  PtoHer $1199.00 

80  Column  Printer S  649.00 


NEC 

COMPUTERS 

8001-A S749.00 

8031 5749,00 

8012 $549.00 

PRINTERS 

8023 S  549.00 

771IJ'7730 S2399.00 

351(y3530 $1599,00 

MONITORS 

JB-1201 S179.00 

JC-1201 $349.00 

JC-1202 S899-00 


Televideo 
Terminals 


910 $579 

912C $699 

920C $749 

92SC $749 

950 $950 

S02 SCall 

802H $Call 

816 $  Call 

806- $  Call 


CBM  8032 

$999 


Cr 


PflOFESSIONAL  SOFTWARE 

Word  Pro  5  - S319.00 

Word  Pro  4  - $299.00 

Word  Pro  3  - $199.00 

The  Administrator $379.00 

InfoPro  Plus $219,00 

Power $  79.00 


Commodore 

Business  Machines 

CBM  64 CALL 

4032 $  749.00 

8096  Upgrade  Kit $  36900 

Super  Pet S1S99.00 

2031 $  369.00 

8250  Double  Sided  Disk  Drive $1699.00 

D9060  5  Megabyts  Hard  disk $2399.00 

D9090  7.5  Megabyte  Hard  disk $2699.00 

8050 $1299.00 

4040 $  969.00 

8300  (Letter  Quality) $1549.00 

8023 $  599-00 

4022 $.399.00 

Pet  to  IEEE  Cable $    37.00 

IEEE  to  IEEE  CAble $    46.00 

Tractor  Feed  fof  6300 $  240.00 

New  Z-Ram.  Adds  CP/M  and  64K  Ram -  $  54900 


WAJM  HEWLETT 
mfKM  PACKARD 

HP  41 CV 
CALCULATOR 


»209 


HP  41C $14900 

HP  IOC S  69.00 

HP  lie S  79.00 

HP  12C SI  14.00 

NEW  1 1SC -..--  SI  19.00 

NEW  ISC S125.00 

HP!L  PERIPHERALS  IN  STOCK! 


r" 

1 

m — —  -* 

t 

c 

■        iki*                             

PC-1500 

POCKET  COMPUTER 


ALSO  AVAILABLE: 

Printer  w/cassette  interface 

cassette  tape  recorder 

and  4K  and  8K  RAM  EXTENSIONS 


In-stock  items  shipped  same  day  you 
caii.  No  risk,  no  deposit  on  C.O.D.  or- 
ders. Pre-paid  orders  receive  free  ship- 
ping within  the  continental  United  States 
with  no  wailing  period  for  certified  checks 
or  money  orders.  Add  3%  (minimum 
$3.00)  shipping  and  handling  on  all 
C.O.D,  and  Credit  Card  orders.  NV  and 
PA  residents  add  sales  tax.  All  items 
subject  to  availability  and  price  change. 
NOTE:  We  stock  manufacturer's  and 
third  party  software  for  most  ail  com- 
puters on  the  market!  Caii  today  for  our 
new  catalog. 


VIC  20 

*179 


VIC  1530  Commodore  Datassette $  69.00 

VIC  1540  Disk  Drive $  339.00 

VIC  1541   164  Disk  Drive) CALL 

VIC  1515  VIC  Grapfiic  Printef $339.00 

VIC  1210  3K  Memory  Expander $  32.00 

VIC  1110  8K  Memory  Expandef $  53.00 

16K  VIC  Expansion $  94.00 

VIC  1011  RS232C  Terminal  Interlace $  43.00 

VIC  1112VIC  IEEE-488  Inteiiace S  86.00 

VIC  121 1  VIC  20  Super  Expander S  53.00 

VIC  Mother  Board - S  99.00 


PRINTERS 

Smith-Corona 


TP-1 

^599 


Call  for  price  and  information  on  the  new 
"intelligent"  letter  quality  printer. 

C.  ITOH  (TiC) 

Starwriler  (F10-40CPS) $1399.00 

Printmaster  (F10-55CPS) $1749.00 

Prownter  80  Col  (P) S  499.00 

Prowriter  80  Col  (S) $  629.00 

Prownter  2  (132  Coll S  799.00 

OKIDATA 

e2A $  469.00 

83A $  66900 

84  Parallel $1099.00 

84  Serial $1249.00 

—  ALSO  — 

Talley  8024-L $162900 

IDS  Prism CALL 


ADDITIONAL  MANUFACTURER'S  DISCOUNTS  AVAILABLE  TO  QUALIFIED  EDUCATIONAL  INSTITUTIONS 

800-233-8950 


477  E- 

THiROST. 
Williamsport 
PA  1 7701 


INPAl 

callI 

(71 7)327  957SI 
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Would  you  tike  to  tench  your  VIC  to  sing  in  three-part 
hfirniony?  Here's  a  program,  called  the  Harmonizer,  that 
makes  training  your  VIC  easy. 

VIC  Harmony 

Henry  Forson 
New  Monmouth,  NJ 

Believe  it  or  not,  it's  the  data  statements  that  make 
this  program  so  friendly.  In  fact,  tliev  were  given 
prime  consideration  in  the  design.  The  data  state- 
ments tell  the  Harmonizer  how  to  play  yoin-  song. 
These  statements  change  with  each  song,  although 
the  rest  of  the  program  stays  pretty  much  the 
same.  The  data  statements  contain  three  kinds  of 
information:  voice  commands,  notes,  and 
separators.  These  are  described  separately  below. 

Voice  Commands:  The  VIC  has  three  voices  — 
Soprano,  Alto,  and  Tenor.  The  voice  command 
tells  which  voice  we  want  to  play  the  following 
notes.  A  voice  command  consists  of  the  letter  "V" 
followed  by  an  "S",  "A",  or  "T"  for  Soprano,  Alto, 
or  Tenor,  respectively.  The  "V^S"  on  line  10  is  a 
voice  command  meaning  soprano. 

Notes:  In  a  data  statement,  a  note  consisLs  of  an 
"A",  "B",  "C",  "D",  "E",  'T",  "G",  or  "R",  followed 
by  a  number  from  1  to  9.  The  letters  "A"  to  "G"  are 
the  standard  music  names  for  notes.  The  "R"  (for 
rest)  means  silence.  The  number  following  the 
letter  tells  how  many  counts  the  note  or  rest  lasts. 
A  count  is  not  always  the  same  as  a  musical  beat; 
the  shortest  note  in  a  song  has  a  value  of  oiie  count. 
This  eliminates  the  need  for  a  notation  involving 
fractions. 

Separators:  Separators  are  just  commas  and 
spaces.  You  can  put  them  in  the  data  strings  wher- 
ever you  want.  You  might  find  them  useful  to  keep 
track  of  musical  groupings,  to  make  your  data 
more  readable. 

Other  Data  Features:  An  "X"  indicates  the  end 
of  your  data,  to  save  you  the  trouble  of  counting 
notes.  It  makes  no  difference  what  order  you  put 
the  voices  in,  and  you  can  change  voices  whenever 
you  want.  So,  you  could  build  up  a  complete  tune  a 
short  phrase  at  a  time  using  one  or  all  voices,  and 
check  it  as  you  go  by  listening,  instead  of  listing. 

Operation 

When  the  Harmonizer  is  started,  it  seems  to  pause 
at  first  because  it  is  reading  the  input  data,  sorting 
the  notes  by  voices,  and  determining  the  internal 
note  codes.  Suddenly,  it  prints  out  how  many  notes 
were  foimd  for  each  voice,  and  plays  the  music. 
When  it  finishes,  it  prints  out  how  much  memory 
was  free,  and  silences  all  the  voices. 


The  first  time  you  try  it,  remember  to  turn  up 
the  TV  volume.  For  a  quick  test,  you  may  want  tt) 
leave  out  the  data  statements  12  to  20,  24  to  32, 
and  36  to  44.  Also,  you  can  leave  out  some  of  the 
REM  statements  to  save  space. 

The  key  to  understanding  how  it  works  inside 
is  to  study  the  two-dimensional  array,  "N%".  The 
"N"  stands  for  note  and  the  "%"  means  integer,  "fhe 
N%  array  is  like  a  table  containing  three  rows  and 
81  columns  of  integers.  The  rows  are  iiumbered  0, 
1 ,  and  2;  one  row  for  each  \'oice.  Each  row  has  81 
columns,  numbered  0  to  80.  Columns  1  to  80  store 
each  voice's  notes  in  an  internal  form  in  sequential 
order.  See  line  480.  Both  the  pitch  and  duration 
are  packed  into  a  single  integer.  So,  you  have  a 
maximum  of  80  notes  per  voice.  If  you  get  more 
memory,  you  can  have  a  larger  array  just  by  chang- 
ing the  80  in  line  130.  Column  0  keeps  track  of 
how  many  notes  each  voice  actually  uses  in  a  par- 
ticular piece. 

When  playing  begins  (around  line  500),  two 
other  one-dimensional  arrays  are  also  used  to  keep 
track  of  where  the  Harmonizer  is.  The  SPS?  (for 
.stack  pointer)  array  keeps  track  of  the  colimin  olthe 
current  note  for  a  given  voice.  Likewise,  the  TM% 
(for  timer)  array  keeps  track  of  how  long,  in  counts, 
the  current  note  for  a  given  voice  has  been  playing. 

All  input  comes  from  the  subroutine  at  line 
800,  which  gels  a  single  ciiaracter  from  the  data 
statements  and  returns  it  in  the  variable  "C$",  This 
routine  lets  you  use  arbitrary  length  data  strings 
and  also  takes  care  of  the  separators. 

Enhancements 

Once  you  have  the  standard  program  working, 
you  will  probably  want  to  make  changes.  One  of 
the  first  might  be  to  add  sharps  and  flats.  These 
may  be  added  using  lines  350  to  4 1 0  as  a  guide. 
I've  used  the  graphics  on  the  front  of  the  keys  for 
this  purpose;  the  one  on  the  right  means  sharp, 
and  the  one  on  the  left  means  flat.  I've  left  this 
feature  out  of  the  article  listing  mainly  so  I  could 
type  it.  Look  at  your  VIC  keyboard  and  imagine 
trying  to  figure  out  the  difference  between  my 
hand-drawn  C  sharp  and  D  sharp! 

Other  minor  changes  I  might  suggest  would 
be  to  vary  the  tempo  (line  680)  or  make  the  tune 
repeat  (change  line  740  to  GOTO  510).  A  finishing 
touch  would  be  to  paint  a  picture  on  the  screen  to 
match  the  tune. 

The  Harmonizer  was  designed  to  be  friendly; 
it's  easy  to  use  and  modify.  It  works  well.  If  vou 
like  music,  I  think  you'll  like  the  Harmonizer. 

Mr,  Forson  ha.':  offered  to  make  copies  of  this  prof^ratii.  Enclose 
an  SASE  tape  mailer,  a  tape,  and  $3.  J  lis  address  is: 

5  Ward  Place 

\'ew  Monmouth,  NJ  07748 


Skyles  Electric  Works  Presents 


^or^^S 


JglMi      I     iPIII  I  III         I 


^^^« 


An 


./ff^/,^-A 


The  VicTree"" 


. .  ,LesLV>es  your  new  Vic  (or  CBM  64)  with  35  additional  commands. 

. ..Branches  out  to  most  BASIC 4.0 programs. 

. . .  Roots  into  most  printers. 

New  from  Skyles:  the  VicTree,  a  coordinated  hardware  and  software  package  that  allows  your  Vic 
to  branch  out  in  unbelievable  directions  and  makes  it  easier  than  ever  to  do  BASIC  programming, 
debugging  and  to  access  your  disk.  And  the  new  VicTree  provides  routines  to  interface  the  Vic  to 
the  powerful  ProMet  local  network.  8kb  of  ROM  —  4kb  for  the  BASIC  commands,  4kb  for  disk 
commands  and  interfacing  to  ProlNet  —  plus  4kb  of  RAM  for  miscellaneous  storage.  Perfect  not 
only  for  the  new  Vic  but  also  for  the  Commodore  64.  Gnbelievably  simple  to  use  and  to  install,  the 
VicTree  gives  you  all  the  additional  BASIC  4.0  commands  to  allow  most  BASIC  4.0  programs  to 
work  on  your  new  Vic  or  CBM  64. 

Now  only  $89.95. .  .or  $99.95  complete  with  Centronics  standard  printer  cable.  (Cable  alone 
$  19.95.)  Available  now  from  your  local  dealer  or  order  through  your  Visa  or  MasterCard  toll  free: 

(800)  227-9998  (California,  Canada,  Alaska,  Hawaii;  (415)  965-1735)  or  send  check  or 

money  order  directly  to: 


Skyles   Electric  Works 


231 E  South  Whisman  Road 
Mountain  View,  CA  94041 
(415)965-1735 
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1  REM  T 

2  REM  T 

3  REM 

4  REM 
10  DATA 

DATA 
DATA 

R2" 
DATA 

Rl" 
DATA 
DATA 
DATA 

C6" 
DATA 


12 

14 

16 

18 
20 
22 


24 


HE  HARMON I ZER 

HE  TUNE  IS 
SILENT  NIGHT" 

"VS  G3A1G2E6,  G3A1G2E6" 
"VS  D3R1D2B6,  C3R1C2G6" 
"VS  A3R1A2C3B1A2,  G3A1G2E4 

"VS  A3R1A2C3B1A2,  G3A1G2E5 

"VS  D3R1D2F3D1B2,  C6E4R2" 
"VS  C3G1E2G3F1D2,  C6C4R2" 
"VT  C3R1C1R1C5R1,  C3R1C1R1 

"VT  G3R1G1R1G6,  C3R1C1R1C6 


26  DATA  "VT  F3R1F1R1F6,  C3R1C1R1C5 

Rl" 
28  DATA  "VT  F3R1F1R1F6,  C3R1C1R1C6 


30 
32 
34 
36 

38 
4  0 
42 

44 

46 


DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

ION 

100  REM 

110  NS%  = 


"VT  G3R1G1R1G6,  C6C5R1" 
"VT  G3R1G1R1G6,  C6C4R2" 
"VA  E3F1E2C6,  E3F1E2C6" 
"VA  F6D6,  E6E6" 
"VA  F4C2A3G1F2,  E3F1E2C6" 
"VA  F6A3G1F2,  E3F1E2C6" 
"VA  F6D3F1D2,  E6G5R1" 
"VA  E4C2E3D1B2,  E6E4R2" 
"X":   REM  END  OF  DATA  SECT 

START  OF  PROGRAM 
=2:  REM  NUMBER  OF  VOICES  -  1 


120  VT  =  36874:  REM  TENOR  VOICE  LOG 

ATION 
130  DIM  N% (  NS%,  80  ):  REM  NOTE  ARR 

AY 
140  DIM  TM% (  NSI  ):  REM  TIMER  ARRAY 


150 

160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
3  20 


DIM   S 
ERS 
FOR  I 
N%  (  I 
NEXT 
SH%  = 
CV  = 
IN$  = 
C$  = 
GOSUB 
IF  C$ 
IF  C$ 
GOSUB 
REM  S 
IF  C$ 
IF  C$ 
IF  C$ 
GOTO 
REM  T 


=  0  TO  NS% 
,  0  )  =  0 
I 

16:  REM  SHIFT  CONSTANT 
2:  REM  CURRENT  VOICE 

"":  REM  INPUT  STRING 
"":  REM  INPUT  CHARACTER 

800 

=  "X"  THEN  GOTO  510 

<>  "V"  THEN  GOTO  340 

800 
ET  THE  CURRENT  VOICE 

=  "S"  THEN  CV  =  2 

=  "A"  THEN  CV  =  1 

=  "T"  THEN  CV  =  0 
230 
RANSLATE  NOTE  TO  CODE 


330 
340 
3  50 
360 
370 
380 
390 
400 
410 
420 
430 

440 

450 
460 
470 
480 

490 
5  00 
510 
520 
530 
540 

550 
560 

570 

580 
590 
600 
610 

620 
630 


REM  FOR  THE  FREQUENCY 


P%  (  NS%  ):  REM  STACK  POINT    640 


650 
660 

670 
680 

690 

700 
710 
720 

730 

740 
750 


FR 
IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 
IF 


-    -1 
C$    = 


ri  p  II 

"D" 
"E" 
"F" 
"G" 
"A" 
"B" 
"R" 
-1 


THEN 
THEN 
THEN 
THEN 
THEN 
THEN 
THEN 
THEN 
THEN 


FR  = 
FR  = 
FR  = 
FR  = 
FR  = 
FR  = 
FR  = 
FR  = 
PRINT 


225 

228 

231 

232 

23  5 

237 

239 

0 

"?";C$; 


REM  GET  THE  COUNT  IN 


+  1 


AND 
C$  ) 


NOTE 
+  SH% 


"HAS";  N%(  I 


C$ 

c$ 
c$ 
c$ 
c$ 
c$ 
c$ 

FR 
IN";  IN$ 
GOSUB  800 

C$ 
1%  =  N%(  CV,  0  ) 
N%(  CV,  0  )  =  1% 
REM  STORE  THE  COUNT 
N%(  CV,  1%  )  =  VAL( 
*  FR 

GOTO  230 

REM  START  PLAYING  TUNE 
FOR  I  =  0  TO  NS% 
SP% (  I  )  =1 
TM% (  I  )  =  0 
PRINT  "VOICE";  I; 

0  ) ;  "NOTES" 
NEXT  I 

REM  SET  INITIAL  VOLUMES 
FOR  I  =  0  TO  4 :  POKE  VT 

NEXT  I 
FOR  D  =  0  TO 
FOR  I  =  0  TO 
J  =  SP%(  I  ) 
IF  J  >  N%(  I,  0  )  THEN  GOTO  670 

D  =  0 

NT%  =  (  N%(  I,  J  )  /  SH%  -  INT( 

N%(I,J)/SH%))*SH 
% 

IF   TM% (    I    )     >=    NT%    THEN   GOTO    75 
0 

TM% (  I  )  =  TM% (  I  )  +  1 
POKE  VT  +  I,  INT(  N%(  I,  J  )  /  ' 
SH%  ) 
NEXT  I 

FOR  J  =  0  TO  70:  NEXT  J:  REM  TE 
MPO  CONTROL 
NEXT  D 

FOR  I  =  0  TO  4 

POKE  VT  +  I,  0:  REM  ALL  QUIET 
NEXT  I 

PRINT  FRE (  X  };  "BYTES  LEFT" 
END:  REM  GOTO  510  FOR  REPEAT 
SP% (  I  )  =  J  +  1:  REM  NEXT  NOTE 


1  :  REM 
NS% 


+  1,8: 


UNTIL  DONE 


760  TM% (  I  )  =  0 
770  GOTO  600 
780  REM  INPUT  A 


CHARACTER  IN  C$ 


HP' 


Sometimes 
Only  Words 
Will  Do 


WORB«Rm 


)  A 


sFT. .  .A  First!  V\fard  PiDcessing  for  VIC  20 

Never  be  at  a  loss  for  words  againi 

Expressing  yourself  is  easier,  faster,  and 

less  expensive  than  ever  before . . .  thanks  to  Wordcraft 


20©  from  United  Microware.  Wordcraft  20©  has  all 
the  features  found  on  bigger  systems  costing  a  lot 
more  —  all  the  features  you'll  need  to  prepare  "piaure- 
perfect"  documents,  letters,  personalized  mailers,  lists, 
and  many  other  projects  that  have  you  juggling 
words. 

Wordcraft  20©  is  easy  to  use;  it  won't  confuse 
you.  Your  words  will  appear  on  the  screen  just  as 
you've  written  them.  This  fully  featured  system  lets 
you  do  what  you  need  to  do . . .  change  a  charaaer,  a 
word,  or  an  entire  block  of  copy  .  .  .  arrange  and 


rearrange  the  text ...  set  the  tabs  and  margins  .  .  . 
adjust  the  line  lengths  ,  .  .  move  the  copy  up  and 
down,  left  or  right,  so  you  see  every  word  on  the 
screen  . . .  tieforeyou  print.  Wordcraft  20©  gives  you 
personal  word  processing  with  professional  results. 
Plug  Wordcraft  20©  into  your  VIC®  today ...  see  for 
yourselfjust  what  words  will  do.  Available  exclusively 
from  your  local  UMI  dealer. 

United  Microware  Industries,  Inc. 
3503-C  Temple  Avenue 
Porrrana.CA  91768 
(714)  594-1351 

Commodofe  and  VlC  20  are  tegiscerecJ  trademarks  of  CommodDfe  Busfness 
Machines,  Inc.  WDrdaaft  20®  copyright  held  by  P.L  Dowsort 
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790  REM  "X"  STOPS  INPUT 

800  IF  C$  =  "X"  THEN  RETURN 

810  IF  LEN(  IN$  )  =  0  THEN  READ  IN$ 

820  C$  =  LEFT$(  IN$,  1) 

830  IN$  =  RIGHT$(  IN$,  LEN (  IN$  )  - 

1  } 
840  REM  IGNORE  SPACES  AND  COMMAS 
8  50  IF  C$  =  "  "  OR  C$  =  "/'  THEN  GO 

TO  800 
860  RETURN 

Q 


A  short  program  to  make  the  VIC  screen  a  digital  clock 
with  rapidly  changing  background  and  border  colors. 

Rainbow 
Clock 


Joel  Swank 
Rockawoy,  OR 


This  program  turns  VIC  into  a  rainbow  digital 
clock.  It's  simple,  but  it  demonstrales  many  of 
VIC's  features.  The  time  is  displayed  in  the  center 
of  the  screen  every  second.  A  tick-lock  is  sounded 
in  the  TV  speaker.  Every  second  the  random 
number  generator  is  used  to  generate  a  new  back- 
ground/border combination.  Between  seconds,  a 
random  color  is  POKEd  into  a  random  spot  on  the 
screen. 

The  area  of  the  screen  aroimd  the  time  is 
protected  from  this.  The  color  of  the  lime  itself 
rotates  through  the  eight  VIC  colors.  You  might 
notice  that  occasionally  the  time  disappears.  This 
Jiappens  when  the  color  of  the  time  happens  to 
match  the  screen  color.  It  never  disappears  for  a 
whole  second. 

Rainbow  clock  used  VIC's  internal  clock  to 
keep  the  time.  Each  time  you  turn  on  VIC,  you 
must  set  the  clock  to  the  current  time.  The  time  is 
kept  in  the  special  BASIC  variable  TI$.  The  time  is 
a  string  of  six  decimal  digits  representing  hours, 
minutes,  and  seconds.  This  variable  is  automatically 
updated  every  second  by  VIC.  To  set  the  time,  just 
assign  a  string  of  six  digits  to  TI$.  The  time  must 
be  entered  in  24-hour  format  and  all  six  digits 


must  be  entered.  For  example:  TI$  =  "060000"  for 
6  a.m.  and  TI$  =  "180000"  for  6  p.m.  Rainbow 
clock  converts  the  time  back  to  12-hour  formal. 
VIC's  internal  clock  is  fairly  accurate.  I  tested  mine 
for  24  hours,  and  it  gained  about  two  seconds. 
Once  you  have  set  the  time,  any  BASIC  program 
can  get  the  current  time  from  TI$. 


40    Sl$="" 

50    L=l 

60    L$="{BLK}{WHT}{RED}{CYN}{PUR} 
{GRN}{BLU} {YEL}" 

70    C$="{BLK}" 

80    PRINT" {CLEAR}"; 

90    T=36874:T1=1 
100    POKE36878,15 
110    H$=MID$(TI$,1,2) 
120    H=VAL(H$) 
130    IFH<12THENP$="AM" 
140    IFH>12THENP$="PM" 
150    M$=MID$ (TI$,3,2) 
160    S$=MID$ {TI$,5,2) 
170    IFH>12THENH=H-12 
180    IFH=0THENH=12 
190    H$=MID$ (STR$ (H) ,2,2) 
200    IFLEN(H$)<2THENH$="    "+H$ 
210    PRINTC$;"{HOME} {10    DOWN} {08 

RIG  HT}  "  ;  H$  ;  "  :  "  ;  M$  ;  "  :  "  ;  S$  ; 
220    PRINT" {03    DOWN} {05    LEFT}";P$; 
230    M=INT(RND(1)*506) 
240    IFM>204ANDM<215THEN230 
250    IFM>226ANDM<237THEN230 
260    IFM>248ANDM<259THEN230 
270    N=INT(RND(1)*7)+1 
280    J=160 

290    IFRNDdX.lS    THENJ  =  32 
300    POKE7680+M,J 
310    POKE38400+M,N 
320    GETQ$:IFQ$=""THEN340 
330    GETQ$:IFQ$=""THEN330 
340    IFS1$=S$GOTO110 
350    POKE    T,200 
360    Sl$-S$ 
370    C$=MID$ (L$,L,1) 
380    L=L+1 
390    IFL>7THENL=1 
4  00    BS=INT(RND(l)*15)*16+8+INT(RND 

(1)*7) 
410    POKE36879,BS 
420    POKET,0 
4  30    T=T+T1 
440    T1=-T1 
450    GOTO110  C 


With  TERMINAL-40.  your  VIC-20  joins  the  world 
oi  telecommunications  in  style:  40-character  lines  and 
smooth  scrolling  for  easy  reading  (all  software  —  no 
expensive  hardware  to  buy!);  4K  (or  larger)  Receive 
Buffer  with  optional  dump  to  VIC  printer.  Function  key 
access  to  frequently- used  modes.  Fully  programmable 
Baud,  Ouplex.  Parity,  Wordsize.  Slopbit,  and  Linefeed; 
supports  control  characters.  Requires  \/IC-20,  8K 
memory  expansion  and  suitable  modem.  24  p.  manual. 

TERMINAL-40.  .  .$29.95 


i^  HOVeMBBR  SPSCIAL  ir 


GRAFIXPACK  -  all  three  only  $39.95! 

GRAFIX  MENAGERIE.  Three-program  set 
shows  off  VIC  graphics.  Contains  dot-plot  and  line- 
plot  routines.  ($14.95) 

GRAFIX  DESIGNER.  Design  your  own 
graphic  characters!  Recall,  erase,  edit.  .  .save  lo 
tape  for  use  in  your  own  programs,  includes  ex- 
amples. ($14.95) 

VIC-PICs.  Nineteen  fascinating  high-resolution 
digitized  pictures  plus  hi-rez  drawing  with  your 
joystick  plus  hi-rez  dump  to  VIC  printer.  ($19.95) 

VIC  20  IS  a  Ifartemark  of  Commodorn  Business  WachiPi^s 


ORDER  DESK       MAIL  ORDER:  Add  si  25  shipping 

Open  9  am  -  4  pm       ''"'^  tiandllng.  Send  money  order  for 

fastest  delivery.  VISA/Maslercard  add 

(816)  254-9600    ^°'°  i^**"''  *  ^'^^  ^"p-  <^*'®'-  '^'issoun 

,„,   ,.  ,       „,  residents    include    4,6%    sates    tax. 

Cori^lsM  ''°'^'9"  °"'^'^  ^'^'^  *5  stripping  and 

m.^^^SiMr  M-  ^  Wiite  lor  free  brochure. 

f^|Q^nf£Sl  Deder  htqvAiies  imKted. 

MICRO  associates       a«i  i»og^»«n»  *>» 

S.  •''Sh  <l«wUtV  dHiUal 

PO  BOX  6143,  KANSAS  CITY,  MO  64110K      cawatte  tape. 


UN-WORD  PROCESSOR  2.  .  .$19.95 

The  improved  UN-WORD  retains  the  practicality  and 
economy  of  the  original.  Eiasy-to-use  text  entry  and  saeen 
editing.  Use  vM)  amy  size  VIC  (5K  to  32K).  Supports  VIC 
printer,  RS-232  printers,  and  now  parallel  printers' ,  too. 
Handy  user  Menu  selects:  single-  or  double-space,  form  feed. 
print  width,  number  of  copies.  Supports  printer  control  codes. 
With  complete  documentation. 

Word  Processing  may  be  the  single  most-popular  application 
for  the  VIC,  and  UN- WORD  does  so  much  for  so  little.  Oon"( 

'ParaJJel  printers  require  .'ir.  init'ifdCt.'    Set?  SMART  ASCII 

STINGEft*^.  $29.95 

We've  been  waiting  for  this  one:  an  arcade-quality  game 
worth  our  reputation'  This  frenzied  insect  attack  threatens 
euen  the  jaded  arcade  junkie.  Swarming  screen  action  in- 
tensifies through  5  dare-proof  skill  levels  ^  a  simmer- 
ing cauldron  of  color  and  sound! 
Requires  8K  memory  expansion,  joystick  and  nerves  of 
steel. 


Stmp/l/y  your  printer  set-up  with 

SMART  ASCII $59.95 

At  last!  A  simple,  convenient  way  to  connect  the  VIC  to 
your  favorite  ASCII  parallel  printer  (Epson  MX-80. 
Microline  82A.  etc.).  Avoid  the  extra  cost  and  complexity 
of  RS-232  add-ons.  Sman  Ascii  turns  ihe  usar  port  into  an  in- 
telligent parallel  port  with  Centronics  protocol,  addressable  as 
device  4  or  5.  Three  print  modes:  ASCII  ALL  CAPS  (for 
LISTing):  true  UC  Ic  (for  text);  and  TRANSLATE  (LiSTs  con 
trol  commands  as  text:  {CLR),  (RED).  (RVS).  etc.).  Complete 
with  interconnecting  cable  and  instructions 


AxlCing  SOFTWARE  FOR  THE  NEW 

64  TERMINAL  ($29. 95), Same  impressive  features  as 
THRMlNAL-40:  smooth-scrolling.  4()cliaractei  liiies, 
VIC  1515  printer  dump.  etc.  GIANT  24K  Receive  Buffer 

No  memory  expansion  required. 

GRAFIX  SAMPLER  (S14.95).  Induiye  in  the  graphics 
splendor  of  the  '64  Interact  with  demos  of  techniques  such 
as  plotting  of  points,  lines  and  3-D  objects,  draining  :n  ilii' 
lii-rez  mode  (joystick  control);  animating  sprites;  plu^ 
assorted  graphics  displays.  Routines  may  be  extracted  (or  use 
in  your  own  programs. 
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For  Apple,  Atari,  and  Commodore  computers  —  learn  and 
examine  statistics  the  easy  way  with  this  handy  program. 

Statistician 


Louis  F.  Sander 
Pittsburgh 


Statistician  is  a  useful  program  for  handling  and 
analyzing  the  statistical  data  that  many  of  us  en- 
counter in  our  work  and  home  life.  Written  in 
formats  for  several  home  computers,  it  can  be 
useful  to  teachers  in  analyzing  test  scores,  to 
businessmen  in  analyzing  sales,  to  the  curious  in 
learning  about  statistics,  or  to  any  one  whose  life 
involves  coping  with  more  than  a  handful  of  num- 
bers. Any  time  you're  called  on  to  cope  with  up  to  a 
100  or  so,  call  on  Statistician  and  stand  by. 

The  program  lets  you  enter  a  series  of  numbers 
in  any  sequence.  It  quickly  analyzes  them,  giving 
them  back  to  you  sorted  and  grouped,  along  with 
their  total,  their  mean  and  median,  and  half  a 
dozen  other  useful  statistical  measurements.  Al- 
though the  program  is  self-explanatory,  this  article 
explains  it  further  and  provides  some  examples. 

Entering  Data 

Key  in  your  version  of  the  program,  and  follow  us 
through  the  screens.  The  first  one  asks  whether 
your  data  are  "special"  in  any  way.  If  you  have 
more  than  99  entries  to  make,  you'll  have  to  estimate 
how  many;  be  generous,  because  the  program 
won't  take  any  more  items  than  you  prepare  it  for. 
If  your  data  consist  of  groups  with  the  same  value, 
e.g.,  "4  grades  of  95"  rather  than  four  single  entries 
of  95,  you  must  say  so  in  advance.  Likewise,  you 
must  let  the  computer  know  if  your  data  are  a 
sample  from  a  population,  since  this  makes  a  dif- 
ference in  calculating  standard  deviation.  Most 
people  won't  need  this  feature,  but  it's  there  if  you 
want  it. 

If  there's  nothing  special  about  your  data,  jtist 
hit  a  key  and  you're  on  your  way.  Enter  one  data 
item  at  a  time  in  response  to  each  prompt,  and  hit 
RETURN  when  you're  fmished.  Don't  worry  about 
the  order  in  which  you  enter  items,  but  do  be  care- 
ful, since  you  cannot  change  a  number  once  it's 
been  input.  If  you're  entering  grouped  data,  the 
FREQ  entry  is  the  one  for  the  number  of  occur- 
rences of  each  item. 

Statistical  Measurements 

Once  you  have  Tinished,  Statistician  will  quickly 


give  you  these  seven  measurements,  then  take 
some  time  to  sort  your  data:  #ENTRIES  is  merely 
the  number  of  items  or  groups  you  have  put  into 
the  computer.  #DATA  is  the  total  number  of  data 
points  involved.  Two  entries,  each  with  a  FREQ  of 
five,  would  give  ten  data  points.  RANGE  gives  the 
value  of  the  smallest  and  largest  data  points  you 
entered.  TOTAL  is  the  sum  of  all  your  data.  MEAN 
can  be  thought  of  as  the  average  of  all  the  data, 
and  VARIANCE  and  STD  DEV  are  statistical 
measures  of  how  far  your  data  extend  from  the 
mean.  Any  elementary  statistics  book  will  explain 
these  terms. 

Your  machine  can't  give  you  the  MEDIAN 
until  it's  finished  sorting  all  the  data.  Most  sorts  are 
finished  in  just  a  few  seconds,  but  some  can  take 
awhile.  One  trial  sort  of  98  random  data  items  took 
47  seconds  —  not  too  shabby  when  compared  to  a 
manual  sort.  The  MEDIAN  item  in  a  group  of  data 
is  the  one  which  is  halfway  between  the  smallest 
and  the  largest  members;  half  the  members  are 
above  the  median,  and  half  are  below,  as  anyone 
who's  been  "graded  on  a  curve"  will  readily  tell 
you.  If  there  are  an  even  number  cjf  data  items,  it's 
possible  that  the  median  falls  between  two  items. 
When  that  happens.  Statistician  splits  the  difference 
between  them  and  tells  you  that  it  did  so. 

As  soon  as  the  median  is  calculated,  the  pro- 
gram displays  the  data  items  in  sequence  from  low 
to  high  and  shows  the  frequency  of  occurrence  of 
each.  It  also  shows  the  cumulative  frequency,  in 
case  you  want  to  know  something  like  the  20th 
item  from  the  bottom  of  the  list.  In  cases  where 
you  have  more  data  than  will  fit  on  one  screen,  you 
can  page  through  it  as  many  times  as  you  wish. 

Examples 

So  much  for  the  explanations;  let's  try  some  ex- 
amples. The  three  which  follow  will  illustrate  some 
of  Statistician's  uses.  1  hope  they  will  amuse  you, 
and  convince  you  of  some  of  the  advantages  of 
computing. 

•  Example  I.  These  are  the  prices  of  the  com- 
puter accessories  on  Bill  Boole's  birthdav  wish-list: 
$75,  $95, 180,  $22.50,  $149,  $10.95,  $195,  $19.95, 
$29.95,  $55,  $5.95.  What  is  the  average  price  of 
these  goodies?  Although  some  of  the  items  are 
expensive,  some  are  quite  reasonably  priced.  In 
fact,  half  of  them  cost  less  than  what  amount?  How 
much  would  it  take  to  buy  everything  on  the  list? 

•  Example  2.  These  are  the  ages  of  the  cars 
parked  in  the  main  lot  at  CD  Computer  Store: 

Age       10     5     4    3     2     1 
#Cars     12     5    8    4     3 

What  is  the  average  age  of  the  cars? 

•  Example  3.  Here  are  some  numbers  from 


ITS  ENOUGH  TO  MAKE  YOUR  HEAD  SPIN 


80  Columns 
For  Your 

ATARI®  800 

NOW  YOU  DON'T  HAVE  TO  BE 
LIMITED  BY  40  COLUMNS  FOR 
YOUR  ATARI  BUSINESS 
APPLICATIONS. 

The  FULL-VIEW  80  Display  Card 
combines  the  best  of  two  worlds— 
80-column  capability  with  normal 
ATARI  40  column/graphics  mode. 
80-column  mode  provides  upper  and 
lower  case  characters  with  full  de- 
scenders. Add  the  32K  MEMORY 
PLUS  with  the  FULL-VIEW  80  to 
achieve  a  48K,  80-column  system. 

The  32K  MEMORY  PLUS  card  can 
also  replace  the  8K  or  16K  RAM 
card  in  your  ATARI  400  to  provide 
you  with  a  32K  system. 

CONTACT  YOUR 

ATARI  DEALER  OR  BIT  3. 


Dual  Communication 
For  Your 

APPLE  II® 


The  DUAL-COMM  PLUS  adds  two  fully  independent 
serial  I/O  interfaces  to  your  APPLE  II.  Each  serial  inter- 
face can  be  set  to  respond  to  its  own  APPLE  slot  number 
or  both  interfaces  can  be  operated  from  the  same  slot 
location.  Slot  locations  are  selected  by  two  thumbwheel 
switches  on  the  card,  one  for  each  serial  port.  Because 
each  serial  port  has  its  own  crystal-controlled  baud  rate 
generator,  each  port  can  be  individually  selected  from 
50  to  19200  baud.  Either  serial  port  can  be  used  as  an 
input  port,  an  output  port,  or  both.  The  on-board  firm- 
ware provides  special  support  for  printers  and  modems 
but  the  card  can  also  be  used  with  general  purpose  serial 
devices  such  as  a  voice  synthesis  unit,  video  disks,  or  any 
number  of  other  RS232  peripherals. 

Additional  Features:  On-board  firmware  provides  extensive  printer  and  U/L 
case  terminal /modem  support.  Great  with  an  80  x  24  card  lespeciaily  the 
FuK-VIbw  80)  and  a  Novation  CAT  or  Hayes  Smartmodem.  Can  be  pro- 
grammed for  async,  sync,  or  even  SDLC  operation.  Supports  interrupts. 
Uses  Z8Q  SIO  chip.  Works  with  the  APPLE  II  PLUS,  APPLE  PASCAL,  Z80 
SOFTCARD,  and  80  column  cards  (especially  the  BIT  3  FULL-VIEW80). 
Each  port  has  a  4  character  FIFO  receive  data  buffer.  Jumper  plug  permits 
user  to  "customize"  the  RS232  connections.  Two  10  inch  cables  with 
RS232  connectors  are  included. 


Other  quality  products  by 


FULL-VIEW  80;  80  x  24  display  card 
for  APPLE  II  or  ATARI  800 

MEMORY  PLUS:  16K  RAM  card  for 
APPLE  II  or  32 K  RAM  card  for  the 
ATARI  400/800 


iirSflll 


COMPUTER  CORPORATION 


8120  Penn  Avenue  South,  Suite  548 

Minneapolis,  Minnesota  55431 

(612)  881-6955 


Aisfi  IS  a  regiirered  irademark  o(  ATAfll,  Inc.;  Apple  H  is  a  regjtitFed  trademark  of  Apple  Computer,  Inc.;  Z30  SoUcard  is  a  registered  trademark  of  Microsoft  Consum«f  Producii:  Smanmo<tem 
is  a  iradernark  of  D.C.  Hayes,  Associates,  lr>c.:  Novation  CAT  is  a  rfrgiitfrred  tj-^demark  of  Navaiion,  Inc.,  FULL-VtEVU  80,  MEMORY  PLUS,  artd  DUAL-COMM  PLUS  are  regi.  tr^^tamarki  of  BIT  3 


USI  VhfN  MoflHsn-Creen  or  AMBER  20  MHz  hh?ei 
Dealer  and  OEM  irxju tries  mviled 

SPECtALS  on  INTEGRATED  CtRCUITS 

6502                     7.45     10/6.95     50/6.55  100/615 

26502A/6512A     8.40     10/7.95     50/7.35  100/690 

6520  PIA              5.15     10/4.90     50/4.45  100/4.15 

6522  VIA              6.45     1O/6.10     50/5.75  100/5.45 

6532                    7  90     10/740     50/7.00  100/6.60 

2114-L20Q                           2,45     25/2.30  100/2,15 

2716EPR0M                        4.90      5/4.50  10/400 

2532EPR0M                        8.90      5/8.45  10/7.90 
6116  Hitachi  2KX8 

CMOS  RAM                      8.90       5/8.45  10/790 

4116  RAM  8  (Of  14 

Zero  I  nsertion  Force  24  pin  Sockel  (Scanbel  200 

S-100  Wire  Wrap  2.40 


A  P  Products    15%  OFF 
APHobbv-Blox    15%  OFF 


Anchor  Automation    Signalman  Modems 


All  Signalman  Modems  are  Direcl  Connect,  and  Include  eaMes 

to  connect  to  your  computer  and  to  Ihe  lelephone  Signalman 

Modems  provide  Itie  tKSt  price-performance  values,  and  start 

at  less  than  S100.  Oalir  ind  OEM  Inqalrtii  Inlltd. 

Mark  I  RS232 

Mark  II  for  Atan  850 

Mai)<  III  for  TI99/4A 

Mark  IV  for  CBM/PET  with  software 

Mark  V  for  OstMrne  (software  available) 

Mark  VI  for  IBM  Personal  Computer 

Mark  VII  Auto  Dial/Aulo  Answer 

Mark  VI N  Bell  212  Auto  Dial/Answer 


DC  HAYES  Smrtinoilem 
RSZ32  MODEM  -  Accoutttc 
R$23Z  MODEM  -  CCIH  Irtqutnclet 


229 
119 
175 


We  carry  Apple  11+  from 
Bell  &  Howell 


1BKRAM  Canl    V>^     <or  Appit 

Aople  LOGO 

Video  Recorder  Iniefface 

Super  Serial  Carii 

Thunderclock  Pfys 

Z80  Softcard  and  CP/M 

Parallel  Printer  Interface/Cable 

Integer  BASIC  Card 

Grappier  inierface 

T  G  Pmducts  Joystick  fpr  Apple 

T  G  Paddles 

DC  Hayes  Micromodem  II 

Videx  80  Column  Card 

(UIIFORTH+  fof  Apple  (lig-Forlh) 

Silenlype  Printer  and  Card 

Graphics  Tablet  and  Card 

Apple  PASCAL  Language 

Apple  FORTRAN 

We  slock  EDUWARE  Software 

GENIS  I  Courseware  Development  System 

Unicom  Grade  Reponirg  or  Scfracl  Inventory 

Executive  Briefing  System  wilh  fonts 

Ap|ih  Dumfilinii  IMIcnlekj  Pifnttr  Inleriace 

Apple  Duittplinii  vritt  I6K  Bultir 


65 

150 
545 
149 
119 
295 

75 
150 
139 

4fl 

32 
299 
259 

85 
310 
645 
195 
160 

185 
25D 
225 
115 

16Q 


Qcommodore 


See  us  for  Personal,  Business, 

and  Educational  requirements. 

Educational  Discounts  availabla 

PETSCANI       $245  base  prica 

Allows  you  to  connect  up  to  35  CBM/PET  Computers  to 
Shared  disk  drives  and  printers  Completely  Iransparent  lo  the 
user.  Perfect  for  schools  or  multiple  word  processing  con- 
figurations. Base  configuration  supports  2  computers  Addi- 
tional computer  txjokups  SI 00  each 


Chess 


VIC  20  190 

VIC  1515  Printer         335 

ViC  3K  RAM  32 

VIC  8K  RAM  53 

VIC  16K  RAiyi  99 

VIC  Disk  Drive  465 

VIC  Pmball  32 

VIC  Omega  Race  32 

Spiders  of  Mars  (UMI)    39      Renaissance  (UMI) 

VIC  Draw  Poker  24       VIC  Superslot 

VICTORY  Stttwart  fir  VIC 
Street  Sweepers  12       Maze  in  3-D 


VfC  Sargon 
VfC  GORE 
Meteor  Run  (UfHf) 
VIC  Radar  Ratrace 

Amok  mn 

Snakman 
Rubik's  Cube 


32 

32 
39 
24 
20 
15 
13 


Programmers  Reference  15 
39 
23 


Night  Rider 
Treasurers  o(  Bat  Cave 
Games  Pack  I 
Victory  Casino 
Adventure  Pack  II 


12 
12 


1 1  Cosmic  Debris 

12  Grave  Robbers  Adventure  11 
12  Games  Pack  II  12 

B  Adventure  Pack  I  12 

12  Trek  11 


TNW488/103  with  DAA  450 

Computer's  First  Book  of  PET/CBM  1 1 

WordPro  3+ -  32K  CBM,  disk,  printer  195 

ffl/ordPro  i+  -  8032.  disk,  printer  300 

SPELLMASTER  speltliig  checker  for  WentPm  1 70 

VISICALC  for  PET  ATARI,  or  Apple  190 

PE  -TltAI  PET  to  Ef X*  BripNlEt  Softwire  25 

SM-KIT  enlianced  PET/C9M  ROM  Utilities  40 

Programmers  Toolkit  -  PET  ROM  Utilities  35 

PET  Spacemaker  II  ROM  Switch  36 

2  Meter  PET  10  IEEE  or  IEEE  to  IEEE  CaPle  40 

Dust  Cover  for  PET  or  CBM  8 

IEEE-Parallel  Pnmer  Interlace  for  PET  110 

IEEE-RS232  Printer  Interlace  fflt  PET  120 

The  PET  Revealed  1 7 

Library  of  PET  Subroutines  12 

SAOI  Intelligent  IEEE-RS232  of  parallel  235 

PiDgnmmlng  tlie  PET/CBM  (Coiiipule!)  -  R.  West  20 

Compute!  First  Book  of  VIC  1 1 

Whole  PET  Cifiiog  IMiiJnIehl  Gizeltel  6 

Color  Chart  Video  Board  for  PET  1 25 

PET  Fun  and  Games  (Cursor)  11 


USI  Viileo  Monitors  -  Greett  or  AMBEH  ZD  MHz  hi-res 
Dealer  and  OEM  Inquiries  invited. 


REVERSAL  (Spracklen)  Apple  or  Atari 

SARGON  II -Apple  or  TRS-80 

Apple  II  User's  Guide  (Oslxjme) 

Introduction  to  Pascal  (Sybex) 

Pascal  HafKlbook  (Sybex) 

Musical  Appllcalk)ns  of  Miaos  (Chambertin) 

Starting  FORTH 

Discover  FORTH 


25 
26 
12 
13 
16 
20 
14 
12 


DISK 
SPECIALS 

SCOTCH  (3M)  5"  10/245     50/2.35     tOO/2.30 

SCOTCH  (3M)  8"  10/260     5D,'2.45     100/240 

We  stock  VERBATIM  DISKS 

Write  for  Dealer  and  OEM  prices. 


BASF  5"  or  8" 

Wabash  5" 
Wabash  8" 


10/2.00    20/1.95     100/1.85 

10/1.80    50/1.75     100/1.70 
10/2.25     50/2.20     100/2.10 


We  stock  MAXELL  DISKS 

Write  (or  dealer  and  OEM  prices. 

Disk  Storage  Pages         1 0  (or  S4     Hub  Rings  50  lor  S6 
Disk  Library  Cases  8"  -  S3,00    5"  -  2,25 


CASSETTES— AGFA  PE-61 1  PREMIUM 

High  output,  low  noise.  5  screw  housings 

f'-IO  10/.56    50/50     100/.48 

C-30  10/.73    50/68    100/66 

SPECfALS 
WE  STOCK  EPSON  PRINTERS 

Zenith  ZVM— 1 21  Green  Phosphor  Monitor  1 09 

INTEX  Tllkir  Teil  ti  Sptech  Syitem  2S5 

Okidata  and  Prowritei  printers  available 

Brother  Daisy  Wheel  Printer  880 

STARWRITER  Daisy  Wheel  Printer  F10  1445 

WeSlKMMDEKMoilttn 


Watanabe  Intelligent  Plotter 
Staticide  anti-static  spray 
dBASE  II 


990  6-pen  1240 

6 

445 


ALL  BOOK  and  SOFTWARE  PRICES  DISCOUNTED 

Synertek  SYM-1  Mlcrocomiiiiter  SALE  1B9 

KTM-2/eO  Synertek  Video  and  Keytxjard  349 

KTM-3/B0  Synertek  Tubeless  Temiinal  385 


|^[^  Alspa  Computer,  IncJ 

TTb  price-perlormance  feader.  Includes  Z80A.  1  or  2  full  8" 
drives  (double  density,  double  sided).  3  senal  and  1  parallel 
port,  and  Winchester  port.  Prices  start  a!  less  than  S2000. 
DEALER  and  OEM  inquiries  invited. 


TgMiTti 


data 
systems 


290-80  64 K  1995 

Z90-82  54  K.  1  double  dens,  drive  2245 

Z3  7  1.3  Megabyte  Dual  Drive  1355 

Z19  Video  Terminal  (VT-52  compaliblel  695 
All  Zenith  Hardware  and  Software  Discounted 

ZT-1  Inlelllgent  Communications  Terminal  550 

Z100  I  E-bit/8-bil  System  CALL 


ATARr 

SPECIALS 


800  Computer 
400-  16K 
810  Disk  Drive 
825  Printer 
850  interface 
fnside  Atari  DOS 
Joysticks  or  Paddles 
ieKRAM(f/icrotek) 
32  KfiAM  (Microtek) 
Pilot 

Super  Breakout 
APX  Software 


675 

269 

440 

625 

170 

18 

19 

69 

99 

65 

29 

Call 


Microsoft  BASIC 
MISSILE  COMMAND 
ASTEflOfDS 
STAR  RAfDEJIS 
Space  Invaders 
Music  Composer 
Caverns  of  Mars 
PAC-MAN 
CENTIPEDE 
First  Book  of  Atan 
AecNr  Ridiin  -  Atiri 
Other  Atari  products 


72 
29 
29 
34 
29 
35 
33 
36 
3S 
II 
85 
call 


252  Bethlehem  Pike 
Colmar,  PA  18915 


215-822-7727 


A  B  Computers 


WRITE  FOR  CATALOG 

Add  S1 .25  per  (Xder  fof  shipping.  We  pay  balance  of  UPS  surface 
ctiarges  on  all  prepaid  orders  Prices  listed  are  on  cash  disixxint 
basis.  Regular  prices  slightly  higher  Prices  subject  to  change. 


KMMM  Pascal  for  PET/CBM 


$85 


A  subset  of  standard  Pascal  witd  exlensions- 

-  Machine  language  Pascal  Source  Editor  with  cureot 
oriented  window  mode 

-  Mactiine  Language  P-Code  Compiler 

-  P-Code  to  machine  language  translator  fof  optimized 
object  code 

-  Run-time  package 

•  Floating  point  capability 

-  User  manual  and  sample  programs 

ReQuires  32K  Please  specify  configuration 

EARnoTPET  (disk  file  based]        $65 

Eiltir,  AumUir,  Rilocitir.  Unkir 

Generates  relocatable  object  code  using  MOS  Technology 
mnemonics.  Disk  file  input  <can  edit  files  larger  ttian 
memory).  Links  .multiple  objecl  programs  as  one  memory 
load  Listing  output  to  screen  or  printer.  Enhanced  editor 
operates  in  txith  command  mode  and  cursor  oriented 
"window"  mocSe. 

RAM/ROM 
for  PET/CBM 

4K  or  8K  bytes  of  soft  ROM  with  optional 
battery  backup. 

RAM/ROM  IS  compatible  with  any  large  keyboard  machine. 
Plugs  into  one  ot  the  ROM  sockets  abcwe  screen  memory  to 
give  you  switch  selected  write  protectable  RAM. 
Use  RAM/ROM  as  a  software  development  tool  to  store  data 
or  machine  code  beyond  the  nomal  BASIC  range.  Use 
RAM/ROM  TO  LOAD  A  ROM  image  wtwreyou  have  possible 
conflk:ts  with  more  than  one  ROM  requinng  the  same  socket. 
Possible  applications  include  machine  language  sort  (such  as 
SUPERSORTl,  universal  wedge,  Extramon,  etc. 
RAM/ROM  -  4K  S75 

RAM/ROM  -  8K  90 

Battery  Backup  Option  20 

SU  BSORT  by  James  SIrasma  $35 

Subsort  IS  an  excellent  general  purpose  machine  language 
sort  routine  tor  PET/CBM  computers.  Sorts  both  one  and  two 
dimensioned  arrays  at  lightning  speed  in  either  ascending  or 
descending  order.  Other  fields  can  be  subsorted  when  a  match 
is  found,  and  fields  need  not  be  in  any  special  order.  Sort  arrays 
may  be  specilied  by  name,  and  fieifls  are  random  length 
Allows  sorting  by  bit  lo  provide  8  categories  per  byte.  The 
routine  works  with  all  PET  BASICS,  adjusts  to  any  memcry 
size,  and  can  co-exist  wilh  olher  programs  in  high  memory, 

SuperGraphics  2.0 

NEW  Version  with  TURTLE  GflAPHICS 

SuperGraphics.  by  John  Fluharty.  provides  a  4k  machine 
ianguage  extension  which  adds  35  lull  featured  commands  to 
Commodore  BASIC  to  allow  fast  and  easy  plotting  and 
manipulation  ol  graphics  on  the  PET'CBM  video  display,  as 
well  as  SOUfJD  Commands  Animations  which  previously 
were  too  sk)w  or  impossible  without  machine  language 
subroutines  rww  can  be  programmed  directly  m  BASIC.  Move 
blocks  (or  rocketships.  etc  ).or  entire  areas  ol  the  screen  with  a 
singie,  easy  to  use  BASiC  command.  Scroll  any  portion  ol  the 
screen  up.  down.  left,  or  right  Turn  on  or  off  any  of  the  4000 
(8000  on  B032)  screen  pixels  with  a  singie  BASIC  command- 
in  high  resolution  mode,  draw  vertical,  horizontal,  and  diagonal 
lines  Draw  a  box.  fill  a  box.  and  move  it  around  on  the  screen 
with  easy  to  use  BASIC  commands.  Plot  curves  using  either 
rectangular  or  polar  co-ordmales  (great  tor  Algebra.  Geometry 
and  Tng  classes) 

The  SOUWD  commands  allow  you  lo  initiate  a  note  or  senes 
of  notes  (or  even  several  songs)  from  BASIC,  and  then  play 
them  in  ttie  background  mode  without  interfering  with  your 
BASIC  program.  This  allows  your  program  to  run  at  lull  speed 
with  simultaneous  graphics  and  music 

Seven  new  TURTLE  commands  open  up  a  whole  new 
dimension  in  graphics.  Place  Ihe  TURTLE  anywhere  on  the 
screen,  set  his  DIRECTION,  turn  him  LEFT  or  RIGHT,  move 
him  FORWARD,  raise  or  lower  his  plotting  pen.  even  flip  the 
pen  over  to  erase.  Turtle  commands  use  angles  measured  m 
degrees,  not  radians,  so  even  elementary  school  children  can 
create  fantastic  graphic  displays. 
Specify  machine  model  (and  s«e),  RO  M  type  ( BASIC  3  or  4 ) 

SuperGraphics  in  ROM  $45 

Volume  discounts  available  on  ROM  version  lor  schools. 


NEW 
VERSION  II 


fir  mittU  CiaHtifi 


FLEX-FILE  is  aset  of  flexible  friendly  programs  toailow  you  to 
set  up  and  maintain  a  data  base.  Includes  versatile  Report 
Writer  and  Mail  Label  routines,  and  dxumcntation  tor  pro- 
grammers to  use  Data  Base  routines  as  part  of  other  pro- 
grams 

RANDOM  ACCESS  DATA  BASE 

Record  size  limit  is  256  characters  The  number  of  records  fier 
disk  is  limited  only  by  record  size  and  tree  space  on  the  disk 
File  maintenance  lets  you  step  forward  or  backward  through  a 
file,  add,  delete,  or  change  a  record,  go  to  a  numbered  record,  or 
find  a  record  by  specified  field  (or  partial  field}.  Field  lengths 
may  vary  to  allow  maximum  information  packing  Both  sub- 
totals and  sorting  may  be  nested  up  to  5  fields  deep  Any  tield 
may  be  specified  as  a  key.  Sequential  file  input  and  outpuL  as 
well  as  file  output  in  WordPro  and  PaperMate  format  is  suppor- 
ted. Record  size,  delds  per  record,  and  order  of  fields  may  be 
changed  easily 

MAIUNG  LABEIi 

Typical  mail  records  may  be  packed  3000  per  disk  on  8050 
(t  400  on  40401.  Labels  may  ioe printed  any  number  wide  and 
may  begin  in  any  column  position.  There  is  no  limit  on  the  nuuv 
ber  or  order  of  fields  on  a  label,  and  complete  record  selection 
via  type  code  or  field  condttlon  is  supported 

REPORT  WRITER 

Flexible  onntmg  formal  including  field  placement,  decimal 
luslification  and  rounding  Define  any  column  as  a  senes  of 
math  or  trig  functions  performed  on  other  columns,  and  pass 
results  such  as  njnning  total  tram  row  to  row.  Totals,  nested 
subtotals,  and  averages  supported.  Complete  record  selection, 
including  field  wilhin  range  pattern  match,  and  logical  func- 
tions can  be  specified 

FLEX-FILE  II  by  Michael  Riley      $110 

Please  specify  equipment  conliguration  when  ordering. 

DiskiTcu.  $40 

Inlensni  Cm  Unit  by  LC.  Cirgllt 

COMPIHE  DESK  RECOVERY  SYSTEM  FOR  CBM  DRIVES 

-  edil  disk  blocks  with  ease 

■  duplicate  disks,  skipping  over  bad  blocks 

-  complete  diagnostic  facilities 

-  un-scratch  scratched  files 

-  check  and  correct  scrambled  files 

-  recover  improperly  closed  tiles 

•  extensive  treatment  of  relative  files 

■  optional  output  to  IEEE488  printer 

-  comprehensive  user  manual  (an  excellent  tutorial  on  disk 

operation  and  theory). 
Furnished  on  copy-protected  disk  wilh  maraiaf 
Backup  disk  available  StO  addilionat 

PROGRAM  YOUR  OWN  EPROMS  $75 

Branding  Iron  EPROM  Programmer  lor  PET/C  M  software  tor 
all  ROM  versions  Includes  all  hardware  and  software  to  pro- 
gram Of  copy  27t6  and  2532  EPROMs 

PORTMAWh  biJAL  flSZ3^^^ 

SERIAL  PORT  $63 

Two  ports  wilh  full  bipolar  RS232  buffering.  Baud  rates  (rom 
300  to 4800.  For  PET/CBM,  AIM,  SVM. 


CBM  Sothnrt 

TCL  Pascal  Version  16 
Petspeed  BASIC  Compiler 
Integer  8ASIC  Compiler 
CMAR  Record  Handler 
UCSD  Pascal  (without  board) 
Wordcraft  80 
BPI  Accounting  Modules 
Professional  Tax  Prep  Sys 
Intelligenl  Terminal  Emulator 
ASEftT  Data  Base 
Personal  Tax  Calc 
Dow  Jones  Portfolio  Mgml. 
Assembler  Development 
Legal  Time  Accounting 


135 
225 
110 
110 
135 
300 
300 
600 

25 
375 

55 
110 

80 
445 


FORTH  for  PET 

BY  L  C.  Cargile  and  Michael  Riley  $50 

Features  include: 

full  FIG  FORTH  modeL 

all  FORTH  79  STANDARD  extensions. 

Structured  6502  Assembler  with  nested  decision  making 
macros- 

full  screen  editing  (same  as  when  programming  in 
BASICl 

auto  repeat  key 

sample  programs. 

standard  size  screens  (16  lines  by  64  characters). 

1 50  screens  per  diskette  on  4040, 480  saeens  on  8050. 

ability  to  read  and  write  BASIC  sequential  files. 

introductory  manual. 

reference  manual. 
Runs  on  any  16K  or  32K  PET/CBM  (including  8032)  with 
ROM  3  or  4,  and  CBM  disk  dnve.  Please  soecify  configuration 
when  ordering. 

MebHmpiler  lor  FORTH  130 

simple  metacompiler  for  creating  compacted  oOiect  code 
which  can  be  executed  independently  (without  the  FORTH 
system). 


ftg  Mb 


PaperMate 
60  COMMANO 

WORD 
PROCESSOR 

by  Michael  Riley 

Paper-Mate  is  a  full-featured  word  processor  tor  C8M/PET 
by  Michael  Riley  Paper-Mate  incorporates  60  commands  to 
give  you  full  screen  editing  with  graphics  for  all  16K  or  32K 
machines  (including  803  2),  all  printers,  and  disk  or  tape  drives 
Many  additional  leatures  are  available  (including  most  capa- 
bilities ol  Professional  Softwares  WordPro  3). 

For  writing  texL  Paper-Mate  has  a  definable  keyboard  so 
you  can  use  with  either  Business  or  Graphics  machines.  Shift 
tock  on  letters  only,  or  use  keyboard  shift  lock  All  keys 
repeat 

Paper-  Mate  text  editing  includes  floal  ing  cursor,  scroll  up  or 
down,  page  forward  or  back,  and  repealing  insert  and  delete 
keys.  Text  block  handling  includes  transfer  delete,  append, 
save,  load  and  insert 

All  formati  ing  commands  are  imbedded  in  text  tor  complete 
control.  Commands  include  margin  control  and  release,  column 
adjusl  9  tab  settings,  vanable  line  soacing,  justify  text,  center 
text  and  auto  print  form  letter  (variable  blocki.  Files  can  be 
linked  so  that  one  command  pnnis  an  entire  manuscripL  Auto 
page,  page  headers,  page  numbers  pause  at  end  of  page,  and 
hyphenation  pauses  are  included 

U  niike  most  word  processors,  C  BM  graphics  as  well  as  text 
can  be  used,  Paper-Mate  can  send  any  ASCII  code  over  any 
secondary  address  lo  any  printer 

Paper-  M  ate  funclions  with  all  CBM/PET  machines  with  at 
least  16K.  with  any  type  of  pnnter  and  with  either  cassette 
or  disk. 

To  order  Paper-Mate,  please  specify  machine  and  ROM  type 
Paper-Mate  (disk  or  tape)  for  PET,  CBM,  VIC,  C64  S40 

SM-KIT  tor  PET/CBM  140 

Enhanced  ROM  based  utilities  for  BASIC  4.  Includes  both  pro- 
gramming aids  and  disk  handling  commands 

BASIC  INTERPRETER  lor  CBM  8096  S200 

A  full  inlerpreler  implementation  to  automatically  take  advan- 
tage of  the  extra  memory  available  with  8096 


PEDISK  II  fntmcgrs  Microtech 
5-25"  40  track,  1  drive  143K 
525"40tracK1  drive  286K 
8"  IBM  3740  lormaL  77  track.  250K 


S525 
690 
995 


JINSAM  Diti  Btsa  Mimgement  Systeiti  tor  CBM. 

Comprehensive  version  available  for  most  configurations 

COPY-WRITER  Wonl  PreeBJor  for  PET/CBM.        1 59 

Works  like  expensive  word  prxessors,  plus  has  added  fea- 
tures like  double  column  printing,  and  shorthand  generator. 


CASH  MANAGEMENT  SYSTEM 


$45 


252  Bethlehem  Pike 
Colmar,  PA  18915 


215-822-7727 


A  B  Computers 


WRITE  FOR  CATALOG 

Add  SI. 25  per  order  tor  shipping.  We  pay  balance  of  UPS  surlace 
charges  on  all  prepaid  orders.  Prices  listed  are  on  cash  discount 
basis.  Regular  prices  slightly  higher.  Prices  subject  to  change. 
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THEN    1150 

X(L,0) :X(L,0)     =    T 

X(L,1) :X(L,1)     =    T 


the  throws  of  a  single  die:  6,5,3,4,6,1,2,3,1,6,1,4,2, 
4,2,5,4,4,6,1 ,4,5,4,1 ,3,5,4,2,5,6.  What  is  the  total  of 
these  tlirows,  what  is  the  mean  throw,  and  what  is 
the  standard  deviation  of  this  group  of  throws?  If 
you  were  Bill  Boole,  and  your  birthday  was  six 
months  off,  which  number  do  you  wish  you  had 
been  betting  on? 

Apple  Version 

100    REM      ***    APPLE    STATISTICIAN    *** 

1000   GOSUB    2100 

1010   GOTO    1180 

1020    REM    ***    SHELL   MENTZER   SORT 

1030    M    =    E 

1040    M    =    INT    (M    /    2) 

1050  IF  M  =  0  THEN  RETURN 

1060  J  =  1:K  =  E  -  M 

1070  I  =  J 

1080  L  =  I  +  M 

1090  IF  X  (1,0)  <  X(L,0) 

1100  T  =  X(I,0) :X{I,0)  = 

1110  T  =  X{I,1) :X(I,1)  = 

1120  I  =  I  -  M 

1130  IF  I  <  1  THEN  1150 

1140  GOTO  1080 

1150  J  =  J  +  1 

1160  IF  J  >  K  THEN  1040 

1170  GOTO  1070 

1180  REM  ***  DATA  ENTRY 

1190  E  =  101 

1200  SX  =  1E10 

1210  HOME  :  PRINT  :  PRINT  "ANY  OF  THESE  SPECIAL 

CONDITIONS?  (Y(N) " 
1220  PRINT  :  PRINT  "  .MORE  THAN  100  ENTRIES'" 
1230  PRINT  :  PRINT  "  .GROUPED  DATA" 
1240  PRINT  :  PRINT  "  .  DATA  IS  A  SAMPLE" 
1250  VTAB  2:  HTAB  39:  GET  AS:  IF  A$  =  "N"  THEN  ~ 

Q  =  1:  VTAB  9:  GOTO  1420 
1260  IF  A$  =  "Y"  THEN  1280 
1270  IF  A$  <  >  "Y"  THEN  1250 
1280  PRINT  :  VTAB  10:  PRINT  "ARE  THERE  MORE  THA 

N  100  ENTRIES  ?  (Y/N) "; 
1290  GET  A5:  IF  A$  <  >  "Y"  AND  A$  <  >  "N"  THEN  ~ 

1290 
1300  IF  AS  =  "N"  THEN  PRINT  :  GOTO  1320 
1310  PRINT  :  PRINT  :  INPUT  "ABOUT  HOW  MANY  IN  A 

LL  (GUESS  HIGH)  ?";A 
1320  PRINT  :  PRINT  "ARE  THEY  " ;  :  INVERSE  :  PRIN 

T  "S"; :  NORMAL 
1325  PRINT  "INGLE  ITEMS,  OR  ";  :  INVERSE  :  PRINT 
"G";:  NORMAL  :PRINT  "ROUPED  DATA?": 


1330 

GET  A$ 

1340 

IF  A$  =  "S"  THEN  Q  =  1:  GOTO  1370 

1350 

IF  AS  =  "G"  THEN  G  =  1:  GOTO  1370 

1360 

GOTO  1330 

1370 

PRINT  :  PRINT  ::  PRINT  "ARE  THEY 

RSE  :  PRINT  "P";:  NORMAL 

1375 

PRINT  "OPULATION  OR  A  " ;  :  INVERSE 

' 

•S";:  NORMAL  :  PRINT  "AMPLE?"; 

1380 

GET  AS 

1390 

IF  AS  =  "P"  THEN  1420 

1400 

IF  AS  =  "S"  THEN  S  =  1:  GOTO  1420 

1410 

GOTO  1380 

1420 

PRINT 

1430 

DIM  X  (E,l) :E  =  0 

1440 

PRINT  :  PRINT  "ENTER  YOUR  DATA:"; 

1450 

E=E+1:IFE<10  THEN  PRINT  " 

1460 

PRINT  "#"E; 

1470 

INPUT  "    ";AS 

1480 

IF  AS  =  ""  THEN  1590 

1490 

I  =  VAL  {AS) 

INVE 


PRINT 


PRINT 


1500 
1510 
1520 
1530 
1540 

1550 
1560 
1570 
1580 
1590 
1600 
1605 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
1680 
1690 
1700 
1710 
] 
1715 
1720 
1730 
1740 


IF  I  >  LX  THEN  LX  =  I 

IF  I  <  SX  THEN  SX  =  I 

IF  G  THEN  INPUT  "FREQ:  " ;  Q  :  PRINT 

X(E,0)  =  I 

X(E,1)  =  Q 

N  =  N  +  Q 

T  =  T  +  Q  *  I 

TS  =  TS  +  Q  *  I   2 

GOTO  1450 

PRINT 

REM  ***  CALCULATIONS  &  DISPLAY 

ONERR  GOTO  1640 

E  =  E  -  1 

MN  =  T  /  N 

V  =  (TS  -  N  *  MN   2) 


HOME  : 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 


PRINT  "  #ENTRIES 
'  #  DATA:  "N 


(N  -  S) 
:  "E 


RANGE:  "SX"  TO  "LX 
TOTAL=  "T 
MEAN=  "MN 
VARIANCE=  "V 
STD  DEV=  "  SQR  (V) 
MEDIAN=  "; :  INVERSE  :  PRINT  "SORT 
NG":  NORMAL 

IF  MD  =  0  THEN  GOSUB  1030 
J  =  0:M  =  INT  (N/2):L=N-2*M 
FOR  I  =  1  TO  E 

IF  X(I,0)  =  X(I  +  1,0)  THEN  X{I  +  1,1)  =  X 
(1,1)  +  X(I  +  1,1) :X(I,1)  =  0 
1750  IF  X{I,1)  THEN  J  =  J  +  X(I,1) 
1760  IF  J  =  M  AND  L  =  1  THEN  HD  =  X{I  +  1,0) :M  ~ 

=  1E10 
1770  IF  J  =  M  AND  L  =  0  THEN  MD  =  (X(I,0)  +  X(I 

+  1,0})  /  2:M  =  1E10 
1780  IF  J  >  M  THEN  MD  =  X(I,0):M  =  1E10  :  L  =  1 


1790  NEXT 
18  00  VTAB  8 
1810  VTAB  8 

PRINT  " 
1820  PRINT 
1830  PRINT 

Y  CUM. FREQ 
1840  J  =  0:K  = 
1850  FOR  1=1 
1860  IF  X(I,1) 

,0);  TAB  ( 
1865  J  =  J  +  1 
1870  IF  J  < 
1880  IF  I  > 


HTAB  11:  PRINT  " 
HTAB  11:  PRINT  MD; : 
(NOT  A  DATA  POINT) "; 


IF  L  =  0  THEN 


INVERSE  :  PRINT  "DATUM     FREQUENC 
°  :  NORMAL  :  PRINT 
0:CU  =  0 
TO  E 

THEN  CU  =  CU  +  X(I,1):  PRINT  X(I 
16};X(I,1};  TAB(  23);CU 
K  =  K  +  1 
10  THEN  1920 
=  N  THEN  1920 


1890  PRINT  :  INVERSE  :  PRINT  "  MORE PRESS  A  K 

EY  "; :  NORMAL 
1900  GET  AS 
1910  GOSUB  2020 
1920  NEXT  I 

1930  IF.K  <  11  THEN  1970 
1940  VTAB  22:  PRINT 

Y/N)"; 
1950  GET  AS 
1960  IF  AS  < 
1970  VTAB  22 

EW  DATA? 
1980  GET  AS 
1990  IF  AS  =  "N"  THEN  HOME 


PRINT  "REVIEW  THE  DATA?  ( 


>  "N"  THEN  GOSUB  2020:  GOTO  1840 
PRINT  :  INVERSE  :  PRINT  "  ENTER  N 
(Y/N) "; :  NORMAL 


END 
GOTO  1180 

ERASE  SCREEN  WINDOW 
VTAB  11 
1  TO  12 


2000  CLEAR  : 
2010  REM  *** 
2  0  20  PRINT  : 
2030  FOR  J  = 
2040  PRINT  " 

" :  REM  39  SPACES 
2050  NEXT  J 
2060  J  =  0 
2070  VTAB  12 
2030  RETURN 
2090  REM  ***  TITLE  SCREEN 


JINSAM" 

EXECUTIVE 


space 


-ws^ 


Used  at  NASA, 

Kennedy  Space  Center       "^^ 
With  Multiple  Applications  Related 
to  the  Columbia  Space  Shuttle  Projed 
rescue  operations,  statistical 
invent<»7  and  vehicle  tracking. 


/ 


# 


f^ 


USA 


age 


micro 


software 


JINSAM  EXECUTIVE 

has  broken  the  1 0,000  record  limit.  You 
may  now  have  up  to  65,000  records  In  one 
database. 

We  also  have  Included  a  free  form 
report  generator  for  data  entry,  elimi- 
nating the  need  for  WordPro™  and  have 
Included  automatic  mathematical  relations 
eliminating  the  need  for  VislCalc™.  How- 
ever, you  still  have  these  superb  interfaces 
available. 

Executive"*  will   be  available  for  CBM 
and  IBM  personal  computers. 


mz 


JINI  MICRO-SYSTEMS,  Inc. 

DATABASE  MANAGEMENT  SYSTEM  DESIGN  ^g 

BOX  274  KINGSBRIDGE  STN..  RIVERDALE,  NY.   10463  (212)  796-6200  '^ 
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2100 

HOME 

1525 

PRINT  "#";E; 

2110 

VTAB  5:  HTAB  8:  INVERSE  :  PRINT  "****  STAT 

1530 

INPUT  A* 

ISTICIAN  ****":  NORMAL 

1540 

IF  A«=""  THEN  1650 

2120 

VTAB  9:  PRIMT  "  A  PROGRAM  TO  HELP  YOU  HAND 

1S50 

TRAP  1530: r=VAL (A*) : TRAP  32768 

LE  NUMBERS." 

1560 

IF  I>LX  THEN  LX=I 

2130 

PRINT  :  PRINT  TAB(  17) "BY" 

1570 

IF  KSX  THEN  SX  =  I 

2140 

PRINT  :  PRINT  TAB (  11) "LOUIS  F.  SANDER" 

1580 

IF  B  THEN  PRINT  "FREQ " ; : I NPUT  Q: 

2150 

PRINT  :  PRINT  :  HTAB  9:  PRINT  "APPLE  TRANS 

PRINT 

LATION  BY" 

1590 

X (E, 0) =1 

2160 

PRINT  :  HTAB  11:  PRINT  "CHRIS  GLANSDORP" 

1600 

X  (E,  1 >  =Q 

2170 

VTAB  23:  PRINT  "     PRESS  ANY  KEY  TO  CONTI 

1610 

N  =  N  +  Q 

NUE  ->"; :  GET  AS:  RETURN 

1620 

T=T+QtI 

1630 
1640 

TS  =  TS  +  Q«I'-2 

SOTO  1520 

Atari  Version 

1650 

PRINT 

1660 

REM  »«#  CALCULATIONS  &  DISPLAY 

lOOO 

REM  ttt  STATISTICIAN  «*» 

1670 

E  =  E-1 

1010 

REM  ATARI  VERSION 

1680 

MN=T/N 

1070 

REM 

1690 

V=(TS-N*MN-'>2)  /  (N-S) 

1080 

GOTO  1250 

1700 

PRINT  " < CLEAR J  CDOWN J *ENTR lES:  "; E 

1090 

REM  ***  SHELL  MENTZER  SORT 

1710 

PRINT  "    #  DATA:";N 

1  100 

M  =  E 

1720 

PRINT  "{3  SPACES>RANGE: ";SX; "  TO 

1110 

M=INT  CM/2) 

";LX 

1  120 

IF  M=0  THEN  RETURN 

1730 

PRINT  "C3  SPACES1T0TAL=" ;T 

1  130 

J=l : K=E-M 

1740 

PRINT  "<:4  SPACES}MEAN="  ;  MN 

1  140 

I=J 

1750 

PRINT  "VARIANCE="; V 

1  ISO 

L=I+M 

1760 

PRINT  "  STD  DEV=";SQR(V) 

1160 

IF  XCI,0)<X<L,0>  THEN  1220 

1  770 

PRINT  "    MEDIAN=    aiT=¥TJrr?"  :  T  F  MR 

1170 

T=X{I,0):X(I,0)=X<L,0):X<L,0>=T 

=0  THEN  BOSUB  1100 

I  180 

T=X (I,1}:X(I,1)=X<L,1):X(L,1)=T 

1  780 
1790 

J=0:M=INT(N/2) :L=N-2*M 
FOR  1=1  TO  E 

1190 

1  =  1  -M 

1200 

IF  Kl  THEN  1220 

IBOO 

IF  X  (I,0)=X  (I  +  l.O)  THEN  X<I  +  1,1) 

1210 
1220 

GOTO  1150 
J  =  J  +  1 

1810 

=X(I,l)+XCI+i.l):X(I,l)=0 
IF  X ( I, 1 )  THEN  J=J+X (1,1) 

123  0 

IF  J>K  THEN  lllO 

1B20 

IF  J=M  AND  L=l  THEN  MD=X(I+1,0): 
M= I E+1 0 

1240 
1250 

BOTO  1140 

REM  »»*  DATA  ENTRY 

1830 

IF  J=M  AND  L=0  THEN  MD=<X(I,0)+X 

1255 

DIM  At ( 12) : GRAPHICS  O:P0KE  752,1 

(1+1,0)) /2:M=1E+10 

184  0 

IF  J>M  THEN  MD=X ( I , 0) : M=1E+10: L= 

1257 

OPEN  #1 . 4, 0, "K: " 

1 

NEXT  I 

1260 

E=100 

1850 

1270 
1280 

SX=lE-t-10 

PRINT  "  i:CLEAR>  CDOWNJANY  OF  THCSE 

1B60 

POKE  85,11:?  "£UP}<:9  SPACES>" 

SPECIAL  CONDITIONS?  iVOL^  " 

1B70 

POKE  85,11:7  "  <:UP>  "  ;  MD  ;  :  I  F  L  =  0  T 

1290 

PRINT  "CDOWNXS  SPACES>.  MORE  TH 

HEN  PRINT  "(NOT  A  DATA  POINT)"; 

AN  100  ENTRIES" 

PRINT  "<:D0WNJ<3  SPACES}.  GROUPED 
DATA" 

1880 
1890 

PRINT 

1300 

PRINT  "  fDOWNM.TililJ^ib  SPACES  >  trf-jIKF 

iij=(:r*ii4  ypALts>riiij:iid:J=i;ifni)uwN>" 

1310 

PRINT  "{DOWNX3  SPACES>.  DATA  IS 

1900 

J=0: K=0: CU=0 

A  SAMPLE" 

19  10 

FOR  1=1  TO  E 

1320 

GET  #1,ZZ 

19  20 

IF  X(I,1)  THEN  CU=CU+X ( I , 1 ) :PRIN 

1330 

IF  ZZ=ASC("Y">   THEN  1 350 

T  X(I,0);:POKE  85,15:?  X(I,1)," 

1340 

Q=l:GOTO  1490 

";CU;J=J+1:K=K+1 

1350 

PRINT  "tDOWNJARE  THERE  MORE  THAN 

19  30 

IF  J<10  THEN  2030 

lOO  ENTRIES?  (BTBT)" 

1940 

IF  I >=N  THEN  2030 

1  360 

GET  # 1 , Z2 : A*=CHR* ( ZZ> 

1950 

PRINT  "iS[il;la  .   .   PRESS  A  KEY"; 

1370 

IF  A4="N"  THEN  1390 

1960 

GET  »1 , ZZ: A*=CHft* ( ZZ) 

1380 

?  "  CDOWNJABOUT  HOW  MANY  IN  ALL   ( 

1970 

GOSUB  3000 

GUESS  HIGH) ";: INPUT  A 

2030 

NEXT  I 

13  90 

PRINT  "CDOWN>ARE  THEY  aiNGLE  ITE 

2040 

IF  K<11  THEN  2080 

MS,  OR  12R0UPED  DATA?" 

2050 

PRINT  " CDOWNJREVIEW  THE  DATA?  (B 

1400 

GET  *1, ZZ : A*=CHR« (ZZ) 

a^> " 

1410 

IF  A*="S"  THEN  Q=l:GDTO  1440 

206O 

GET  #1 , ZZ: A«=CHR« (ZZ) 

1420 

IF  A*="G"  THEN  G=1:GDTD  1440 

2070 

IF  A«<>"N"  THEN  GOSUB  3000:GDTD 

1430 

GOTO  1400 

1900 

1440 

PRINT  " CDOWN>ARE  THEY  A  HDPULATI 

2080 

PRINT  "CDOWN>ENTER  NEW  DATA?   (  k^ 

ON  OR  A  aAMPLE?" 

C)  " 

1450 

GET  #1 , ZZ : At=CHR« (ZZ) 

2090 

GET  #1 , ZZ: A*=CHR*(ZZ) 

1460 

IF  A*="P"  THEN  1490 

2100 

IF  A«="N"  THEN  POKE  752,0iEND 

1470 

IF  A«="S"  THEN  S=1:G0T0  1490 

21  10 

RUN 

I4B0 

GOTO  1450 

2999 

REM  *t*  ERASE  SCREEN  WINDOW 

1490 

PRINT 

3000 

POSITION  2, 1 1 

1500 

DIM  X  <E,  1 )  : E  =  0 

301O 

FOR  J=l  TO  12 

1510 

PRINT  "{2  DOWNJENTER  YOUR  DATA: 

3020 

PRINT  "CS6  SPACESJ" 

{DDWN>" 

3030 

NEXT  a 

1520 

E=E+1:IF  E<10  THEN  PRINT  "  "; 

3040 

J  =  0 

WIN  $5,000 

Plus  Royalties!* 


For  the  best 
Talking  Game 


Uslngthe  VOICE  BOX 


Nowyou  canmakeyour 

Atari®    400/800   or 

Apple®  II  games  and 

other  programs  come 

aUve  with  the  VOICE  BOX  L 

by  the  Alien  Group  —  the  first    ^ 

low-cost,  smart  speech  synthesizer        ^ 

with  unlimited  vocobulaiy.  ^ 

Add  jokes  to  your  programs.  Insults.  * 
Compliments.  Help  messages.  Stories. 
Alien  voices.  Animal  roars.  Hove  your 
computer  talk  to  the  fire  department 
or  police  in  emergencies.  To  kids.  Or  blind 
people.  Teach  touch  typing  with  immediate 
spoken  feedback.  Or  just  about  any  other 
subject  —  the  fun  way.  Or  help  a  speech- 
impxiired  friend  communicate  .  .  ,  the  poss- 
ibilities ore  limitless. 

The  VOICE  BOX  plugs  into  your  Atari's  serial 
port.  And  talks  directly  throughyour  TV  set.  Or 
into  any  Apple  II  slot.  No  power  supply  or 
special  interfaces  needed. 

Just  select  from  its  simple  screen  menu.  A 
dictionary  with  thousands  of  common  words 
(on  diskette  or  cassette)  automatically 
translates  your  text  into  speech.  It's  that  easy. 

But  don't  let  its  friendliness  fool  you.  The 
VOICE  BOX  has  all  64  phonemes  (basic 
sounds,  like  "ah" )  built  in.  So  you  can  precisely 
create  any  word  or  sound  you  can  imagine. 
And  store  it  all  on  diskette  or  tape.  Names  or 
foreign  language  words,  for  example.  Or 
wierd  non-human  languages. 
Let  me  entertain  you  —  The  VOICE  BOX  is 
creative  too.  It  will  crack  you  and  your  friends 
up  with  non-stop  random,  grammatically 
correct  sentences,  using  words  you  specify.  It 


For  the  Atari® 
or  Apple®II+ 


Speech  Synthesizer 

^^  also  has  an  amusing  talking 

v^  I  face  with  lip-sync  animation 

#  —  a  real  crowd-stopper.  Best  of 

all,  you  can  call  the  VOICE  BOX 
from  any  BASIC  program  and  make 

/  your  program  really  hum  —literally! 

Singing  Apples? — Apple  owners  get  all  these 
capabilities  too  —  as  a  plug-in  card  plus 
diskette.  Or  there's  a  deluxe  version  vnth  the 
dictionary  in  ROM  (no  diskettes  to  bother 
with),  speaker,  and  ability  to  "sing"  (hey  we're 
not  making  this  up  folks)  in  any  key.  (Both 
Apple  versioiis  require  32K  or  more.  Applesoft 
and  DOS  3.3). 
Don't  confuse  the  VOICE  BOX  with  "dumb" 
speech  synthesizers  that  can't  learn  new  words. 
Or  software-based  ones  with  lower  speech 
quality — and  an  annoying  tendency  to  blarik 
out  the  display  when  they  talk.  The  VOICE  BOX 
is  a  true  breakthrough  in  speech  synthesis. 
Small  wonder  thousands  of  Atari  and  Apple 
owners  have  already  bought  the  VOICE  BOX. 
The  VOICE  BOX  is  available  now  at  leading 
computer  stores  throughout  the  world.  Or 
direct  from  the  Alien  Group,  with  10-day 
money  back  guarantee  if  you're  not  com- 
pletely satisfied. 

VOICE  BOX  For  Atari.  S 1 69.00 
1 6K  and  32K  versions  Included 
(Specify  diskette  or  cassette ). 

VOICE  BOX  for  ^a^iple  II,+  S 1 39.00. 
(Requires  speaker.) 

VOICE  BOX  for  ;^ple  II+.  S2 15.00 

(Includes  dictionary  in  ROM  and  singing  capability 

Comes  with  spieaker. ) 

Enclose  check  or  money  order. 


CHECK  YOUR  LOCAL  COMPUTER  STORE  FOR  TALKING  "VOICE  BOX"  VERSIONS  OF  YOUR  FAVORITE 
(SAMES  FROM  LEADING  GAME  COMPANIES 

•Win  a  S5,000  prize  —  plus  royalties  —  for  the  best  Atari  400/800  or  Apple  11+  game  using  the  VOICE 
BOX.  Deadline:  May  30,  1983.  Write  for  contest  details. 

Please  maU  to:  The  Alien  Group.  Department  PT- 5    ,  27  W.  23St.,  N.Y..  N.Y.  lOOlO       ^aam 

Or  caU  in  order  to  (212)  741-1770  "^ 


Mart  is  a  registered  trademark  ol  Alan  Inc  Apple  Is  a  registered  trademark  of  Apple  Computer.  Inc  VOICE  BOX  Is  trademark  o!  the  Allen  Group 
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3050  POSITION  2,  1  I 
3060  RETURN 


Commodore  Version 

1080   GOTO1250 

1090    REM    ***    SHELL   MENTZER   SORT 

1100    H=E 

1110    M=INT(M/2) 

1120  IFM=0THENRETURN 

1130  J=1:K=E-M 

1140  I=J 

1150  L=I+M 

1160  IFX(I,0)<X(L,0)THEN1220 

117  0  T=X(I,0) :X(I,0)=X(L,0):XCL,0)=T 

1180  T=X(I,1) :X(I,l)=X(L,l):XtL,l)=T 

1190  I=I-M 

1200  IFK1THEN1220 

1210  GOTO1150 

1220  J=J+1 

1230  IFJ>K  THEN1110 

1240  GOTO1140 

1250  REM  ***  DATA  ENTRY 

1250  E=100 

1270  SX=1E-1-10 

1280  PRINT" {CLEAR} {DOWN}ANY  OF  THESE  SPECIAL  CO 

NDITIONS?  ({REV}Y{0FF}/{REV}N{OFFl) " 
1290  PRINT" {DOWN}    .  MORE  THAN  100  ENTRIES 
1300  PRINT" {DOWM}    .  GROUPED  DATA 
1310  PRINT" {DOWN}    .  DATA  IS  A  SAMPLE 
1320  GETA$:IFAS=""THEN1320 
1330  IFAS  =  "Y''THEN13S0 
1340  Q=1:GOTO1490 
1350  PRINT" {DOWN}ARE  THERE  MORE  THAN  100  ENTRIE 

S?  ({REV}Y{OFF}/{REV}N{OFF}) " 
1360  GETAS:IFA$=""TaEN1360 
1370  IFA$="N"THEN1390 
1380  INPUT" {DOWN} ABOUT  HOW  MANY  IN  ALL  (GUESS  H 

IGH)  ";A 
1390  PRINT" {DOWN}ARE  THEY  {REV}S {OFF} INGLE  ITEM 

s,  OR  {rev}g{off3rouped  data?" 

1400   GETA$:IFAS=""THEN1400 

1410    IFAS="S"THENQ=1:GOTOI440 

1420    IFA$="G"THENG=1:GOTO1440 

1430  GOTO1400 

1440  PRINT" {DOWN}ARE  THEY  A  (REVl P {OFF}OPULATIO 

N  OR  A  {REV}S{OFF}AMPLE?" 
1450  GETAS:IFAS  =  "''THEN1450 
1460  IFA$="P"THEN1490 
1470  IFA$  =  ''S"THENS=1:GOTO1490 
1480  GOTO1450 
1490  PRINT 
1500  DIMX(E,1) :E=0 

1510  PRINT" {02  DOWN}ENTER  YOUR  DATA; {DOWN}" 
1520  E=E+1:IFE<10THENPRINT"  "; 
1525  PRINT"#"E; 
1530  INPUT"_^{03  LEFT}";  AS 
1540  IFA$="^7tHEN1650 
1550  I=VAL(A$) 
1560  IFI>LXTHENLX=I 
1570  IFI<SXTHENSX=I 
1580  IFGTHENINPUT"FREQ";Q:PRINT 
1590  X(E,0)=I 
1600  X(E,1)=Q 
1610  N=N+0 
1620  T=T+Q*I 
1630  TS=TS+Q*I"2 
1640  GOTO1520 
1650  PRINT 

1660  REM  ***  CALCULATIONS  &  DISPLAY 
1670  E=E-1 
1680  MN=T/N 

1690  V=(TS-N*MN~2)/(N-S) 
1700  PRINT" {CLEAR} {DOWN}#ENTRIES:"E 


1710  PRINT"   #  DATA;"N 

1720  PRINT"    RANGE: "SX"TO"LX 

1730  PRINT"    TOTAL="T 

1740  PRINT"      MEAN="MN 

1750  PRINT"VARIANCE="V 

1760  PRINT"  STD  DEV="SQR(V) 

1770  PRINT"   MEDIAN=  {REV}SORTING { REV} " : IFHD=0T 

HENGOSUBllOa 
1730  J=0:M=INT(N/2) :L=N-2*M 
1790  F0RI=1T0E 
1800  IFX(I,0)=X(I+1,0)THENX{I+1,1)=X(I,1)+X(I+1 

,1) :X(I,1)=0 
1810  IFX(I,1)THENJ=J+X(I ,1) 
1820  IFJ=MANDL=1THENMD=X(I  +  1,0)  ;M=1E+10 
1830  IFJ=MANDL=0THENMD=(X(I ,0 ) +X (I+l , 0) ) /2 :M=1E 

+  10 
184  0  IFJ>MTHENMD=X(I ,0 ) : M=1E+10 : L=l 
1850  NEXT 

1860  PRINTTAB(9) "{UP)         " 
1870  PRINTTAB(9) "{UP)"MD; :IFL=0THENPRINT" {NOT  A 

DATA  POINT) "; 
1880  PRINT 
1890  PRINT" {DOWN} {REV}DATUM{OFF}       {REV}FREQU 

ENCY{OFF}  {REV}CUM.FREQ.{D0WN}" 
1900  J=0:K=0:CU=0 
1910  FORI=1TOE 
1920  IFX(I,1)THENCU=CU+X(I,1) : PRINTX (I ,0 )TAB ( 13 

)X(I,1) ,CU:J=J+1:K=K+1 
1930  IFJ<iaTHEN2030 
1940  IFI>=NTHEN2030 
1950  PRINT" {DOWN} {REV}MORE{0FF}  .  .  PRESS  A  KEY 

I* 

1960   GETAS:IFA$=""THEN1960 

1970  GOSUB3000 

2030  NEXTI 

2040  IFK<11THEN2080 

2050  PRINT" {DOWN}REVIEW  THE  DATA?  ( {REV}Y{0FF}/ 

{REVlNfOFF} ) " 
2060  GETA$:IFA$=""THEN206a 
2  070  IFAS<>"N"THENGOSUB3000;GOTO19  00 
2080  PRINT" {DOWN} ENTER  NEW  DATA?" 
2090  GETA$:IFA$=""THEN2090 
2100  IFA$="N"THENEND 
2110  RUN 

2999  REM  ***  ERASE  SCREEN  WINDOW 

3000  B$=" {HOME} {11  DOWN} ":PRINTB$ 
3010  F0RJ=1T012 

3020  PRINT" 

M 

3030  NEXTJ 

3040  J=0 

3050  PRINTBS 

3060  RETURN  © 


COST  EFFECTIVE  SOFTWARE 

BY 
"The  Best  Little  Software  House  In  Texas" 

H  0  M  EB  AS  E  l>r  SOFT  SCCTRE  is  9  vtrsitile  daOtiase  piogr am  for  the  home,  small 
business  or  lab,  In  ■  MENU  diiven  format  H0ME8ASE  uliliies  TWENTY  COMMANDS: 
CREATE.  ADD,  UST.  CLIST,  CHANGE.  CONCATENATE.  SEARCH.  SUM.  SORT.  RUBOUT. 
LABELS.  LOAD.  PRINT.  SAVE.  DIRECTORY.  HELP.  DRIVE.  AUDIO.  LOWER  CASE.  END. 

HOMEBASE  is  ideal  lor  MAILING  LISTS  I  we  use  it  oursekesl.  INVENTORIES.  TEXT 
PROCESSING  (lormt).  PARTS  USTS.  'USER  FRIENDLY'  with  AltOID  FEEDBACK.  Why  buy 
several  programs?  Purchase  the  ONE  program  that  will  handle  all  of  your  database  needs. 
HOMEBASE  bv  SOFT  SECTRE  wrll  SAVE  von  TIME  and  MONEY! 


PET  It  IBM  PC  DISK  32K 

(29.95 

Sand  check  oi  money  order  plus  t2  00  lor 

PET  TAPE  16K 

113  95 

ship,  and  hand,  to: 

Send  for  FREE  catalog 

SOFT  SECTRE 

^     Available  lor  ATARI  soon! 

P.O.  BOX  1821.  PLANO.  TX  75074^ 

'"We'll  make  you  happy" 


With  new  and  exciting  games  created  bii  NEKA  that  offer  vou  hi-res.  color,   and  3D-graphics.   superb  human  engineering,  super  sound 
effects,  excrfing  scrolling  dsplo{;s,  multiple  game  levels,  andmore.  you  can  give  your  cusfomers  a  full  line  of  er\tertainment  softu:ars. 


/ 


JOURNEY  iwill  make  the 
D&D  type  game  enthusiast 
happy.  In  this  game  yauassume 
the  role  of  an  adventurer  who 
roams  a  vast  planet,  fending 
off  monsters,  seekin  g  treasures 
and  finally  conquers  a  kingdom, 
(Atari  400/800  W/48K} 

MIG  FfGHTER  will  make  the 

pilot  in  yau  happy.  You  control 

a  jet  with  the  aid  of  radar  and 

missiles  to  pursue  and  destroy 

MlGs  before  Ihey  destroy  your 

aircraft. 

(Apple  64Kw/DOS  3.3) 

CYBERNATION  will  make 
the  science  fantasy  connois- 
seur happy.  Cybernation  takes 
you  to  the  year  3922  when 
insect-like  aliens  (Emotions) 
attack  earlh  You  are  in  com- 
mand of  a  land  roving  tank  and 
must  launch  a  counter  attack 
against  the  Entotions. 
(64K  Apple  UVDOS  3.3) 


if 


SUPERBOWL    FOOTBALL 

will  make  the  armchairquarter- 
bflck  happy  with  all  the  excite- 
ment of  professional  football. 
You  can  name  either  offensive 
or  defensive  plays  and  you'll 
even  hear  crowds  cheering  for 
you. 

(Atari  400/800  w/48K  &  IBM 
PC) 

ADVENTURES  OF  THE 
BABY  SEA  TURTLE  will 
make  the  animal  and  arcade 
game  lover  happy.  Inthisgiame, 
you  must  guide  d  sea  turtle 
through  a  dangerous  trail  brav- 
ing predators  and  the  ele  menls. 
until  you  reach  a  safe  haven. 
(Atari  400/800  w/48K) 

DELTA  SQUADRON  will 
make  the  super  war  strategist 
happy.  Your  mission  isJo  pene- 
trate? the  defense  system  of  vast 
battle  station  with  50  fighters 
under  your  control. 
(64K  Apple  H  w/DOS3,3J 


M 


O 


DAS  UNTERSEEBOOT  will 
make  the  aspiring  submarine 
commander  happy.  This  fast 
paced  game  puts  you  in  control 
of  a  submarine  whose  mission 
is  to  clear  the  waters  of  enemy 
ships.  You  determine  the  sub- 
marine's speed,  depth,  course 
and  arsenal. 
(Atan  400/800  w/48K) 

MAZE  MASTER  will  make  the 
maze  fanatic  happy  with  three 
different  challenging  levels  of 
play.  We  dare  you  to  try  our 
maze  game. 

(Atari  400/300  w/32K) 
CAPTAIN  COSMOS  will 
make  the  young  at  heart  happy. 
It  gives  you  the  satisfaction  of 
destroying  The  Munchies  with 
Somanizer  rays  (arcade  fa- 
shion) before  your  very  eyes. 
(Atari  400/800  w/32K) 


NEXX 


CORP 


P.O.  Box  26468 

Gan  Francisco,  CA  9"11  26-6468 

(415)  387-5800 
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In  addition  to  providing  an  introduction  to  the  use  of 
SYS  which  allows  you  to  take  advantage  of  the  machine 
language  routines  in  your  BASIC'S  ROM  chips,  this 
article  also  demonstrates  a  luay  to  pass  information  between 
BASIC  and  machine  language. 

Written  for  the  CBM/PET  (all  BASIC  versions), 
the  accompanying  table  makes  this  article  useful  to  Apple 
users  as  well.  A  companion  article,  "Getting  The  Most 
Out  Of  USR,"  expands  on  same  of  these  topics  as  they 
apply  to  Atari  BASIC. 

Next  month,  the  tutorial  concludes  by  detailing  how 
to  handle  complex  midtipUcation  from  BASIC,  hut  via 
machine  language,  as  an  illustration  of  the  techniques 
introduced  in  Part  1 . 

Parti: 

How  To  Use 
SYS  And  USR 

J.  C  Johnson 
McKinney.^ 

BASIC  is  a  powerful  language  and  is  easy  to  use, 
but  it  has  limitations.  Fortunately,  there  is  a  SYS 
command  that  can  be  used  to  access  machine  lan- 
guage subroutines.  This  command  is  among  the 
most  powerful  commands  in  BASIC. 

With  the  SYS  command  it  is  possible  to  gener- 
ate FORTRAN-like  subroutines  that  allow  the  user 
the  luxin-y  of  defining  the  variables  passed  at  the 
line  that  calls  the  subroutine.  This  feature  will 
greatly  reduce  the  manipulation  required  to  set  up 
the  variables  for  a  subroutine  call.  It  is  also  possible 
to  write  a  subroutine  that  can  be  used  with  many 
different  programs  without  the  need  to  carefully 
select  variables  in  such  a  way  that  the  subroutine 
and  the  main  program  do  not  interfere  with  one 
another. 

All  of  this  power  is  available  when  the  machine 
language  subroutine  is  called,  but  it  isn't  without  its 
price.  The  penalty  is  in  prograinming  difficulty. 
When  working  with  machine  language,  it  is  neces- 
sary to  know  (or  at  least  be  able  to  find  out)  all 
actual  machine  addresses  for  each  subroutine  or 
variable.  Fortunately,  this  is  not  too  difficult,  as  will 
be  evident.  That,  in  fact,  is  the  purpose  of  this 
article:  to  define  the  entry  points  and  the  use  of 
some  of  the  commonly  needed  utilities  available  in 
BASIC  ROMs,  and  to  show  how  to  pass  parameters 
between  machine  language  and  BASIC  programs 
using  these  subroutines. 

It  is  essential,  of  course,  to  define  the  operating 
system  used.  All  entry  points  discussed  in  the  article 


are  for  the  Commodore  Upgrade  ROMs.  Equiva- 
lent entry  points  for  most  of  the  utilities  exist  in 
Commodore's  Original  and  4.0  BASICs  and  can  be 
found  in  Table  1 .  Table  1  also  includes  the  equiva- 
lents for  Applesoft  in  ROM. 

With  the  information  presented  here,  it  is 
hoped  that  the  interested  reader  will  be  able  to 
realize  more  of  the  capabilities  of  his  BASIC  and 
will  find  it  somewhat  easier  to  imderstand  the  use 
of  the  utihties  that  are  available  in  the  ROMs. 

To  start  with,  the  SYS  command  is  nothing 
more  than  a  GOSUB  statement.  The  important 
difference  is  that  the  subroutine  GOSL  Bed  to  is 
written  in  machine  language.  The  form  ot  tlie 
statement  is: 

10  SYS  A 

where  A  is  a  decimal  address  referencing  the  loca- 
tion in  memory  of  the  first  instruction  of  the 
machine  language  subroutine.  Another  typical 
example  would  be: 

20  SVS826 

The  826  means  that  the  machine  language  sub- 
routine starts  at  decimal  address  826,  which  is  the 
Commodore  second  cassette  buffer. 

Since  the  subroutine  called  by  the  SYS  com- 
mand is  written  in  machine  language,  the 
capabilities  are  limited  only  by  the  system 
capabilities,  not  by  the  language  implementation. 
FORTRAN-like  subroutines  can  be  implemented 
where  the  arguments  are  transferred  in  a  "transpa- 
rent" manner.  Such  a  call  might  look  like  this: 

100  SYS  826,A,B(K),2*INT(Y),3*LOG(A)+SIN(X),A,2 

where  the  parameters  between  the  commas  are 

transferred  to  the  machine  language  subroutine 
for  processing.  The  next  time  the  call  is  made  the 
statement  might  look  slightly  different,  like  this: 

576  SYS  826,P1,C,3.6*TAN(Q),A(6),3.1,S(IJ) 

The  arrangement  of  the  parameters  is  left  up 
to  the  user.  In  the  above  examples  (and  throughout 
the  remainder  of  this  article)  it  is  assumed  that  the 
first  two, -PI  and  C  in  line  576,  are  the  outputs  and 
the  remainder  are  the  input  arguments.  It  should 
be  obvious  that  the  number  and  arransrement  of 
outputs  and  inputs  can  be  defined  as  needed  by 
any  given  problem. 

Parameter  Passing  Via  CHRGET 

If  it  is  desired  to  have  a  set  of  subroutines  callable 
by  a  single  SYS,  then  the  particular  subset  can  be 
flagged  by  one  of  the  parameters: 

200  SYS  826,*,A,B,C,D,E,F 

The  "*"  might  signal  a  complex  multiplication. 
The  remainder  of  this  article  will  deal  with  the  use 
of  some  of  the  ROM  utilities  required  to  pick  up 
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rnmipf-nviluialnTfhangTi 
•  nalilin   Llr-bkriallaNr^. 


Prist!  SI4fl5  rp-.w!i<-  5IS.9;  Diikn 


r  3I» 


n^llS 


CBANSTO^M^^ORAD^tNTL■RE|VonllSla^.Sup*^B^*^flandCP  Mcnkj        Pjicf_SI9.95  Di^knir 

Atlati' A  («in3™h*>na"  Adirnmir  WTiwIfr.  Smih  Siai  an4  CP  H  M,-i«mi  ^:f^A■>ii,TO^IllA^DR  AOVLMUKK 
laln^'lU<^fnm!.-1(tTi^U1CHA^STO^MA^01t■.twlrvr.■>atl^^lplt<I^lhpf(abulD■nl(rall«rvlJl[k■^9lnTh<fn■F>:1r 
ar^  w^ldaninfllK'mf  r^b«j-hiiifiDHbt|n^  gnv  up  ihr  liraium  ikuhrFtn  a&ghi.  fhr  p«mbr^  F)lrii'ianir4gr^airr  a^  rhr 
auwlK«ddrK^ptl^^Ia^T^IM^^TW>r■  Tlabw»(»'hanlh«  ri«Timtjmpii.lai  wil«oJAdvirnlirr«  pmgiaim.  rrakiwiihii 
galrkf  iJw  tnp  in  (l*  cl*»»-  Ptov  («!"  Nr  •ll'PBf'l  *t  airv  '""'  -ind  tl"  «lahu»  ilmrd  nr  diikrilr 

SPACE  E^VAd'ATIONMAvni^hlf  fDFiUcainpurcrt!  PHcr:SIS.9J  Cit««McrS19.9.^  Ditkciir 

Lan  vrt  (iikirlrr  Ihr  fJitiiv  n)ill  rv»ru*ir  ilw  rmrili  hfUir  thf  (.UA  nH'^dt?  V^w  tomjm'rl  hfci>FH'>  lh<  »hit>  'i 
■i.itii|;mi.>i  aiviu  ri.ploi#  ih*  tin>r*ii*  t"  irkKaW  fTiilLiMn  n|  pfi>|>lr  ThU  iimv latinn  J»  pani-i  ularl^f  iBiirrrmnf  aih  ii 
((■ntiinri.  wnm-r-k  kI  i(i»  «^<inrig  *Umrnli<-f  rl»»»M:  tf>»cr  ^awwi  *«h  (hr  nrvtirrv  rhallrnBr'  n^  AUl.l.l^Tl'R't 

Price:  $|i,*5tMHU(SlS.9?  DWhtllr 
rtqutrin^  w>u  Ifi  lumvran  l^«*rTfim  atyctn  n#rinn'|.  Ir«id>i  Y'kj 
lifftna'  ajid  aqr1<cultur*l  u**-.  h""  murh  f^ind  m  dli 
snccnlipil  VauwiTI'SBdfhat»ltd»rHi"'nn'n^l»»aro 
nr  UK  Aim 


MONARCH  lAia 

rionlv. 

MTlWRrH  w» 

nounl  nl  acrrirjT  tfrv^ 

lir.piiliKinndhiH 

muchthnuldlVl^n 

^Rur 


RLiBJK'SCUHESOL>TRtA^illihl(Fi*ill«>mpuim,|         Pricc;SI4.95C«ss*lte  JlS.95DiikclleS2l.-tJ  Ilivl. 

'^vwig  th*  Rvb'k'f  tub*  pur (1*1*  an  r.rFiJ«  In  algnmhiinir  krflt.  aid  i*  i-'naluiir  fui  (onptJtrr  [il(uUtK>n  Thr 
KllHIKSCUBE.!<OtVLR|>riniinv<iu|a'itip«tlhrilulin^iial>nlihrZ4larlh4>tlrm«nitiilllw<U'b4  ll  ihmKikrt  ilvr 

F.^lrM-.«*l'r|>*taIi™».«(|rh"aThlllrpiA™na*aBnlnldrdvs™.«lrhrtub»  Ca"V".  wJuflh+tntfU-f***!  *t4pt   li 
*F-k  ijnM    il  t4.r#  iM-aH  dli^fH'nNing  th*  fmt^r  «  pralinr  oH  and  iipUdng  ihv  i.J|..iii'  RTijalfn  I  &H 


AVAILABILITY 

DyiUCOMt"  w>ll»ar»  n  uippliid  wiih  tFraplH*  d«iijnwri*t..,ii  r™i!air*r>q  (lr#'  r.|>Urnihc-T«  and  namplri   l.-nlr%- 
™:h*i«>»r»r«lt»J- ail  pfo^rBiiii  mill  iirt»iiPin*iil6Kpi{V9iai"">*ri"T\warTtAIAKIirquiiri7*Kl  F.i^ppi  wJirt  rnxrrd 
[.f™arannaifa.alalWrnr.ATA«I.PtT.IHS^»(HL***IUj.'*ICBi4Aept'IAwlr«*i|rai«itraivld«krtI.ai»Fll»»'<iH.Tfl, 
SUfun^larirnUWrdoutitriirFnlr^rum^ailMfldjihinir  Addnn-'^IK.  ni"«  pni^T»i"***n  fw  ™(,Taiiwd  lui  sCandarfHIB^ 
17an  Mnql*  rtrri,  tv  doubPr  dr™.lti  {OllipaHHr  l(>nit*ll  8-  tP  M  flopK  dUka  lor  iv«t»™»  running  urutr*  MftA».ll    .if 
<  HAHl  Iti.i  «aPI(.i'.AIlcFi.  \r«.i  mn   H*alh  7-nirt. and n.«s  nTu-m   Si/rtP  MdMWItriac  a.ailablr  hx  Itwr  'H.irtfi 

Slai.  SiiprillrKIFi  n"d  0«>"|n'  Ji.ir.pi.l^r  i^kl^mt 

i^TAffl  wrcav  VJHTHSMW  I.*-  H  ran  o5s0km  .■m.mhjwui^  ^ic 


DYNACOMP  OFFERS  THE  FOLLOWING 

•  Widest  variL-ly  •   Friendly  service 

•  Guaranteed  quality  •   Free  catalog* 

•  Fastest  delivery  •  Toll  free  order  phone 


AND  MORE... 


^TAABASf!  }.2  (K-.n\ib\t(w  all  ctrnipiiicnl 

Ihli  H.l>u-  (Uiv>[  wit  rfiniularoii.  bill  villi  iri'lalimitraEiLm  I 
■  tlfir-U"a*rn<n4  ntlltfcItaiatrachirpgiMlbaUolFi  nlhrr^iiuadijin:' 
cnituTiiAnd  ■v>^r  »hfii  thocal*  Thrinuaiinn  n  hniii  ■.Srnirw 
'uantiBv^'O  S  Kr^rtitdflhtCir^lnviaf-mm'SH tlH"H>ftMs( 
rianv  Mrtrh^TidiMnB 


Plitr    SI 

-95  C. 

s^ile  511.9?  Di 

telle 

irr^.mpl.  IbrI 

ml,M 

»i..Ut...iairh.l>i 

Fi^.hi*. 

UH-LtuvliMal: 

■,iihbtilkli«hl«adhrar%i 

r»,Muiblr.tbrui 

aiKla 

.rvlr»*lnAI>ti.1 

LOG 

SaS«frw^.Crti>i 

HP  and 

I.IL'  MEN  FROM  MAllS  (An 

rMmd^iMiiwIf  ThrliTllrmrnrriJ 
Anlninl^  gfa^i«'>  4af<.»dri  i|ain 


iOTlljJ 

r>  Ms»  all 


P*i«:SI9.95  CsHetlc  S2.1.^J  Diikelie 

■  arlyoull^mdaFi'lgi-Trhrra'hrsl  Thii>k4ihilaTlii'iJ<ihl<j'hrfti^liiEiDii 
t  niBrb.iif  llw  Alan'i  pnuri    Hrvuirn  nrve  )ei,4n<k 


ALVIN  lAishonli]  pTi«:?l7,9S  CasMtre  S^t.9*  DEstfii* 

AlVlh  h  a  girata-Fradfaamr  Yi™  air  rnmmaed'Jng  a  h<5Mt- nan«'in«f*hlr  iKl^  wrkingTn  drilling  uirral  rnrnrv 
crm  Ymi  atr  ailrnipli..^  m  hiinib  lh«t  <ilU>i.«h<lr  ai  ihr  «|inr  rirar  inirval-i  aund  Ehfli  dW«r<in*  firr  iMt^SIlJ. 
tOMMAND"  •"•trtrf^'h  Ai™.  ifcmu  radar  h«  hwn  d^magrd  v,  ih#i  ^.i>.  tan.wK  wfdnirt.aidi  TS.*  ».<m.id 
t^tfmk;TiirN>lbrin>fkniapr.Mri«.i4rrvf  l)'>ali,'ni<tw.Kw,i>iritnrv<rrid'<ti|hh>fh-Asln«*Mrni'Mirfa'i  A«  !.n>ga»v.i4j 
at>abvi#lh4MalirtalitVi>'Havplhpari%anlBvrandairulr  Ham-nn.  bi^h  Irvat  bambii39Uk»i  i-.iihiiddtlaMv  aklO 
IharrlO'ir  IOKhiA«V<in'lt<>a)llirbri.iiiiiaii>nn  ii  bitwxnpf^wn  Inro  bnmbinnltKn  wllllnhfrrwini  riah  liFminlranap, 
and  ip'lrldv  TTlr^'al  11+  Itt*  iA.i*\   A  fun  ganir    HaiguiFri  IfiK 

l:^iCAl'L  FROM  VOLANHUM  lAiarl  onli  |  Prtec:  SIS.95  Caiswic  il9.95  Di«kciic 

iliin<r  Ihr  acln."  aitd  rxttt-tnTnl  'fI  an  aic^dr  iniiiyobr  hanvwnh  LWIAPl  )  HOH  VOLANTILM'  TnrMftfH-yo  i  fhuH 
nia>wuiTrvou<  Hvarr  «hip  AfouiMJ  nbUulManiJ  tatrr  blail  itw  guHdun  [<lii>wv<  twing  i-aTTni  If  hf  Is  kllird  tiiiha 
d>r*rr  ^hoi  (mi  jsu  a  liM|  bipptd  ftffl.  a  li&M  epcni  u.  |lw  iMrt»^.  Ho««t n.  Th<  d™ii  dn«  nr>i  %tn  >fm  Indtfnitrit .  I( 
h<>uradir)ric«prlFiiLmr.iVdrKii(lMnandavw.yi>ard>Bna,p^art-S(>in«iiSwit,>3u[an'unaihlhir.ufhltirdiiiif  h.' 
Ir^alrdli  rhii¥>'"iai>a^  all*  r^lh'tliFnrt  iMiknitH'n  krtiji  Althrht^}**!  Irlrli.nlplav  nwrrf)tntfl(f+i  ar»J  l^*ardia^^ 
tVfi"'    add.ni|1..  Elir  rwllrmral    i:v%hi.g(l  Fil^lullin  ijriphirf  and  *rtUfyd    Hui«  in  IbK 


SI.M?  Ca^^fll^  StT.95  Diskette 

anOFO  lnvMlMw;  III  l|Lr  |:|  Ot  gntiv 


AtPIIA  riGHTFR  lAUiii^nltl  Price 

T«<i  riJ-rllrni  •|iaphi((.  and  «iKm  prn^amt  ui  Hm#'  Ati^lA  riGHTEH  tTqi, 
FM  tkhnt  l^iinunh  vnuj  »rliM  nl  thr  g^ltHV-  AlJtl  A  BASL  11 141  th*  pi&lh  ut  an  al 

andthrgamrmia  Hidb  gamrtfrquiir  l^r  K,villf  k  andi^i  pfi»fMWVrlvi<i>riir  diHirulMhr  binhar  ti<^  *C<>rr'At  PKA 
riGHTrUt  i^lll  n.n  <«i  thK  tv«»nH. 

rilF  RI\CSOh  THK  FMPIBE  (AUrn-nljl  Prie*:  114.9?  Catt^nc  $111.95  Di»keiw 

nirrni|?irrhai.dnrb>p<^  tTin.  haTtE*  »i«ik.Hi  a(»|K|^  by  iiMUlafriAf  ul  mrij^.  ILaciiiuBrtau«Ja«)i'hr909hrl>f 
nnqtanddnTicfvih'  >f'i >m,  ihr  rTTichiirdnv^varior  ila(ii>n%lihaHiirpi<ii(H»vF  rings. thn.ri<King  ganHTUFiii on 
IbK.  ^bslEmv  pmpiluvi  riirtitjn  gra^ifi,  an^w^und  afld  •'an  te  plavvd  hy  "w  nt  liaii  pCxyrn.. 


)NTRI:DFR  alert  lAtari  onlj  ! 

lliii  i%al.ii^pai4dflia|ihi[(,qanir  wAkh  pladii 
lFd>nd*r*dlrtci'rdtDd<r>li 


,  nt  diKKuliv  ai 


i^idrd   l^rRUDtR  AIJRTc 


Pfi«;«l5.95  Ca*5cile  Sil.Vf  D^ketie 

lrnllhr-|IrradOn>^>in>lngtumirilrn||i^pUilv  The 
i>dandFnf«ryaiiii,hipii)ruar''H'IThlhE 
■V^llrk  •ftd  Kill  ruTi  nn  IflK  HITrnvk 


MIIJWAVfATJiii3:Kpnli 

MIIJWAV  11  an  nf  nln^  r> 
■  ■pponrra  <a«i  Itr  *nn.i(wi  | 


Prkc  SU.95  C»^»*itT  Sia.9?  Oi-'krtle 

Ikfifaffif  >FlaatiInhi(i    II  niu-i  Ihi  ihann^n  rJ  irrMrn  intf  TKaner   Ynirt 
tW  Ti<mffwttt    t  i+ii  «ra(i>ii<>  and  (FUFtd  arv  hnrh  mclwdrd    Han*  in  IbK 

liOLF  PJtO  (Atari  Willi  Pritc:  5f:.95  CaiwH*  ^Jl.9*  Di^kcitE 

H-»hr>r>lnmdndb«aul^iilgia^Miai«)<iUt.itU]4*ih>PTml^Lf(^OlnpriH]uTTth<'b«l9!iirM>niila(><tn#kailntilr  Trt 
■MllvappiroalrthliqainHr.tiiU.^niitdhfti.rdlinbtTV'tnl^alvtuicdniu-i-ihFgrrrn'iirilliplairMdiij.lhrtirurfrrihr.BlFr 
l^aljiri;f.arilttiruhilPiandr.lihrliapv  Y.iMrFrnfluahau.'Hil.iriif^i3'iiriirdvrlnrhfraindlrap.arMJnull<'nlh+d'i-i'" 
|i.i>Tc>:i,>r>uldbr4V>r«»nl>irt.Fii(>v.SlioWi'nihrATaTl'lntmilrirridiifiihIiOU  PHU  Rrqujm  I6K  Aisd  i>i>PK''«ltrk 


C/AMES  PACK  l{A^jilaNef(H'M[Ic!iim{tui(r<l 

{.AMI'S  PACK  l-unl-liH  Ihr  clauji  rnmporr.  «amnr 
SVmrHandinUfi*  ThrM'^Ai*^  hnvbmcnnbinrd.lTii 
I  iwanu   ThH(>4lr(iiH9n  H.w«r+h 


Price:  SM.q;  Casvetic  $IK.95  Di^iriic 
BLACKJACK,  LINAR  lAMJFJl,  CRAPSf+tlHSJ^RAtL 

intvlaiqrpTfv^ani  li,i  F4UNn  huding   Ttltj  airmilmdualh, 
th  ihr  cnl<r  MU  bir  iHr  mY-^AC  flWP  iTrt-ot  J.IHlVllL  KJAt  K 

(iAMt.S  PACK  II  (Available  for  all  ciimpuKtM  Ptier:  lU.-J.*  Caiwiic  5IK.95  Di.k«w 

(^\MI.*PACK  II  l(wl«d«  ir--Bim"CBAi¥  llftHT!,.  J<lTti[l.  fVCfiVIH  CfV.  I  IfF.  WlJMMJf.  arnt  .^tirF*  A.,  k.  Ilh 
(jiAMLS  PACK  I,  all  Ih*  flanmair  khidcdmi  ™e  piiHuam  an^arr  ralkd  Imm  p  inrnv,  Ynu  Kill  p«itirul«rlti  Fiiliirt.' 

rivr>wcf>Mr»  \rfwm  *if  twAZY  ptiJii*. 

Wl>v  pay  S4  4S.  ni  mnra  [wr  pri.sram  tt4i>n  yim  (an  ttuy  a  DYr^ACOMP  fnlircdcm  (n  )4iU  1 14.4^;' 


MOOV  PBOfib  lAiatlahIc  Fpralf  campuirrs) 

Th-t  II  an  ryiTTkiPll  Challni^irpj  'hmai  Eaimlrt'  pir 
141  j'l  r^  Ih<  raC'^m  i>irfa<r  Vini  {^miinl  Ehr  itviti 
frojif  •■Ach  artgl*    K4ini  in  IfcK  Aran 


»;  512.95  C3}Kl(c  Sib. 45  DJikelrc 

np  tmni  nrlM  la  Und  al  a  prrdranalfMd 
tertiftviitSJttci  iV  riur  nJ^tMrntaBtf 


ink,  ihKi  Price:SI-i,95  Casiclle  ilft.t*  [>l»ieiie 

mii,p~Hiradf  s«mrplac.|tVt>irii«aiabla[hhiHJr  YiiurunEtn'lviKiii.pacFiiaHui.tnqlhrKi^iitrl' 
■.  manv  n|  thr  Htllfri  »hip  a»  iHt*tibli<  li^itir  th*  black  hM*  «lin^i.  ahoiit  \<n. 


SUPER  sua  CHASr:  lAtarinnh) 

MTl.fCSUHCMAM.  Mniulatn  Bw>i.itiandO>r.it.>v  >i 
v<>4  hi»nltnrl>v>  ■i<dd«ntiibmarinf  S#llhr  dtpltii  bat 

■  n  aiMliln,rq^n«'»h>lf|tAk<><adtanTJ>4'  "lllv  ^lilli 


Pfi^^s:  519,9!  CaiLMIK  5J.L»?  Dnkelle 

nplriUahdrpih  and  aAlch  iSrmtink  Inkiidilhr  •.!*   FMi  n 
tphni  andl"ip<>d<aturnliripi,   Ora-rrifKn  pU>ri<.  Jri-iiif  Iilt4 


TWO  PLAYER  GAMES 


<AO  PLAYER  GAMf.S  «\wi]j|.lf  Iw  all  ;^t 

l)VVACUN!Plur>aFij»i'rdihrd>^n>ht>ltwiTietMvli^l^lF#«1fF9hfiilXiliiin'iaaf0a[nr>  niru)»i-pUvri  qamri^vrr 
i-nFifiFi^rK'uTiiirTlfii  (hf  Hnnh  VtircnqiMlfr  bill  hat««in(<>  b«vn(MHFrTrditi>|><iiv<''*llirfl^("n!H>lrri  (iFrTr-'lt 
uppr.nrd  tm.  tlVNAIOMP  Rn-*i>v  «fr  ilva>\ii74  and  dfy^l^pntm  rim.  >.(r  »>  t-m,  UYNAiLUMC  ^^nm  |^l<-w 
prra]>anii.Emninad>iklrFirlh>i»irikS1«4S  dUtikf  It*.  tU  Tl  di4ll  nv.FtlUk^i.«l0*«.rk  ihrfilhliKa  baigaivv^o^'n 
»if  pai«  up 

T-l    PANZERaoiiBLir/KRIEG 

Tl41«:Z3\oi    1 943  PUrrSn-fral  miles  »Y«I  of  Kin.  nitu.la.Th«nuiiiBniiha^Tiu«lht«iai«dKlrv  and  airninv^Rg 

4]M«r)cK'  TO  lesch  )br  C'rman  fnffri  tthxh  air  piftMifug  frii  a  laiE  dTi.pr((ir  allrmpl  Ihf  hall  ihr  Ruulan  ■d\ari;p 

fJUT^KWIEG 

l?air   ^prinQ  IMO  PJa^r  .'Vnnhrrn  f  roiKf  Tbr&rrmaiiiMKiliJHgin  iha  f  au  ■.*!  f  ntnpli'l''  Ornunv  Ltd  hitnrdili 

tririFEkK^  EEih<*m;f  la^tT  IbT<>FrinanliH<Tnha(p*i<irHBlrdlhrArdrnnriuulM«VM.TltH'hn«ttniB4l>aabi<h.ilH- 

.drti^nM'orifi«AHf>#-!»cranw|>Miikim.andi>nrnal«nlta]nriiillhvFirfirbainiri,tnilw).Q«ltih*«al|p«u*d-Aitd.aa>M'. 

iKf  diiv*  on  Pani.    . 

I -J:  STAHSHIP  TROOPERS  Mil  INVASION  OF  Til E  MtTD  PF.OPLE 
1iTAH!UIIPTRoCiftRS 

DHr.  FnillrlhCrFilurv  Plar*   AiachnidptaNnirfSliml.  IVSn.!  aH-nut  bank  wiTh^planrl  SlwnUhkh  WTI  RikEch 
MH-al  loftf*  n(  TFitan  and  allrn  uri»   IliF  natriinr  will  ut  itw  eomt»  c(  lh«  f tmnirl.  foi  rh»  plaorl  nl  Shf  pI  li  a  kfy 
^ntElon  In  iha  tolar  ikar. 
INVASION  OFTVIJ   MlMHTtlPLE 

HutrHin^  and  EW'di«^CJpr»rancF  ot  nHnr.nl  Ejitr  bilbifcr*   L^'ir-KilnF%v^  havF  trptHlrd  slrangr  rrFalbrnba^^arDiq 

I  -]t    FALL  DFTHE  TH1RF>  REICH  anJ  ARMORCAR 

lAII   OF  TUF   TIIIKDNllI.H 

l><lr    MafcIi     IVI'i    PUir    Rrmaqm.  r,r.niai^     I  hr  allln  iindrr  I>IM 

{.rimani.  hind  lailrd  ni  ArtliDvLrvt  ilir  I  niirmlnrfl  lailFiiad  hiidgr,  alLnikliTii  aatnal  «llkd  ihi 

tuiM-,  .iKlUpvd  on  M*.rrh  ll        jnd  .i.   Ihr  alliF*  Isgan  Ihpti  dflvr  nn  Hatbn 

AHMOHiAH 

r>i.lr  ZTtb   IVU  Ptatr  Hmtk   Kuv^ia  A'.'rnian  >iivF(.|>nF  iimi  ■<.  haid  piift»4«l  b' i«4h>  i 

I  -1    MOLNT  SUniBAClll  and  MIDDLh  tARTH 

M()i:VT  SLKlBACHt 

l>tt*    lbF*b    11l*i    J'lrtl*:  Ih"  Jima.  Th*  Jilli*n»w  np^TiFd  rir**rn.in 

[wrk^h^D-itiflcd  ".land    Ounfirt  hfim  ihr  h.i:l  <^iiuld  r.""--^'  ibr  rnii 

'\mrTirai5tirT(MrBr'ii>r  wvlulilimhrAlMnipt.rraninirllrld.Knni 

(trij-ndfjj  pii\iiliin'k  in  ijw  Ja[ian<>u-  tbraiir  nl  unr 

MI[1[11L  tAKTH 

l>air    |9Q7  VU„r    MljiriULAlETH  Thtnagb  ■maj'ForiunnFli.  crr% 

hnm  an  inarTnbf  'k-rJ.rania  in  Soulh  Annva^  arram  td  Umrpd  ^falkop 

vn<4iari.fd  Irnnnrt'  ihrf  minirilfhptanh  Ahrf  aftrri1ri«r*|rurnr\'i^i 

aiTlt.rd  al  ilw  Lafib'i  *  ntf,  a  Land  nl  Aantn..  ilram.  DCFans.  aruJ  ua 

Miririll   )  AKIM  a|-p>aird  unma«rhrd  h-j  Ihr  mr-d  Irl^blrnJng 


rwhrd  th*  Hhmr.  Th« 


ifiuinl  >|4iih*rhi  at  llwr  mdrLRFi,  U 
i«Jand.  ihus  rF  Ka&  a  riilidal  i.h|i 
^UT  lihar  Ki  fpirkkrd  fn  be  cin«-  r  I  thr  m 


rrvaiilwfihanundrtlakmanii' 
ulngaprikidrifuirralnKFnlhi  lb«fl 


MISCELLANEOUS 


ChV^TALS  lAliri 


Pnc«:  SI4.95  Ca^wll#.SIK.95  DiLL^T» 
ihTn  <<tn4omH'  pfndurr^  lauiinaFir^  gtaphur^  Jhypiljh'*  airi-mpanH^  vitb  Ihw^  vHkf  h  .arv  a^  rlH 
.^larirrp^  ^Tr  hiiTi  \n  idri  ftarinn*  arr  tha  \Mfm*  and  I  ha  CFimi^rvd  Ftfrititl  Ihr  tiajnd  and  graph  ii%  arr  nic^inriif  intj 
<  RVSTAL^  bat  Iwrn  L>i.rd  Hr*  lijcal  Wiuai.  In  drmnnUralr  Ihp  %nura}  arul  iniin  iFaluiai  fiI  ihr  AmfI    Hunl  ID  ](rK 

NORTH  STAR  SOFTWABF  EXCHANGF  INS&E)  LIBRARV 

IIYMACIIMPnnwiMttrlhntFiltirf^i^luFnF^bM.  hhrarv'  Th*w(tlikFllFtFBEliii>nia<n>niinVptr>gl<l>n*d'>^"llaian 

41LJ Ilia ndl rig  i.#lur  tn  ihr  punFhaw  pile r    thrv  \hiHild  br  pail  >d  rM>rv  NeitK  Slal  u*dn\  ttiltmuitt,  Call  nr  will* 

DYNACniHP  lai  d«laiU  iFgaidlnq  thr  ciailFtli  nl  ihr  NSSF  rnlbitinn 

VtKr  S9  <t%  r-:h  W  94  «a>h  |l  nr  nyorn 

IV  (nnpLiir  ranfriwn  ma,-  br  pur<havd  (if  Si  Si  ■'& 


"  DISKETTES  Iwrfl  Kclwcd  Sen  sei 
Atv™mishnffi*itiFir  nWAtOMPpurr 
Ifif  trtmiqi  alrjH)  irt  vPKi^ 


J  If  J I 


Lll 

z 


BUSINESS  and  UTILITIES 


it:  »*.S  J  II 


■.  1.1  hrip 


POIlTrOLIOMANAGtMhrVt  {ApplronM 

tu>lni^i-l>  Wiihihiipr^fitni  diilt  hlfkr«nlw  ^itltu  fir«ifd  onJ  ^'pi  up  l> 
liWflMnl|.w^ic:hircitli>cl:li<lvAnd'pr<>f*i»Uiriillv  It-id  i^mI    llv  tnn  ma^ 

nut  diikrtm  ibui^  »ith  «  3D  ptfr  ■nt(ru(iK>n  rrunua! 
PtRSONAL  FINANCE  SYStF.M  (Adiijbie  fw  all  coTiip*j.tc"l  Price;  5*9.95  DifLtiii: 

Pf^  tin  iinglr  diikTii-.  tfiFau-unm-tid,  f^^lnn  rompOMtf  o' l«n  drtlfTrii  prasiinw  Bnidnifciidingvii'ut  nCrrn'iri 
•indi.iiiFjuciibW.irrtii  Pf!iwt1  w;f1«iMl»arnn'iriKtiiiMrMtKp«»".*i''<diH>lavJFv»f.ii™ilT.nivn«p.^y^ 
m^  111  ]b  y»l  drTi^i^d  iLOArt  hi  iTlwllh  rvr  b*,  p«v«.  ?F6  »Tir  fi-rn  prorfiur  momhlv  lut  ptfh-i  <if  vnu"  "[»n»rt  bv 
iinrf^iii;'  rhi  powerful  pAthigr  rrquiKi^r.'iK'r'nf  d>»k,<lrnr.  n'niiiulnirmnrv|3'<H  Alail  3?K  Nmlh  V^n^r^dwill 
t[e>i^upir,iUKIif<<4dtpfTd4»kI*nri'»fi  iOM  iniftti  P»i«*»^t^  making  ■*i'»nn.plrth*nir.  inih.  pdHjPimtiV'.u 
■  •■nfri<j[i]rhMk'tplii«riihrtjMnM<k  t<i(h«ti^<iur*nFinsllv>rfuhrirv»urm(>nrvn<>rfld>lirnli4ai«BLrtit.iMi[kirvd 
lHil»ii»h*rd<HlcuUtlr>rt  Q'"M.n*l|iyh»|.T*'ttm»rh+n*l«.BeB»fl»«nil   WSh«W>ii  itrl«iiftitiil»dHiniii*liknili  ILBSl 

n" 


FAMILY  fiLDGET  lAppIc  aTid 
MMIIVBUPGFT  k  •-rn  r'.-n.* 

(ir^^l  piprnitilum  a&itrl]  u  bnt.i 
FAMILY  SUIXIET  alu  provldn  j 
rr4r<r»li>anvQf21diHV>nifnJfr<li 
tlw  uwir  [on^rtr  cnnllnl  pv»t  *li 

TEXT  ULSTER  lAppk  32K.diih«»(anl>l 
If  ail  nrr  divk  tr-J  ■  I'm 


Lll 

z 


■ti  uili>  )  t*[icr  SM.V!  Diikcllc 

14)  hnancial  mord-knpHiq  ptniltarti  Ynu  vilttwAbtr  lohtcp  Irach  qI  r«>h  «rui 
nn  a^altt^  babln  Vnucan  in-trfdriii  drdiKiibtc  ttttnf  and  cl>ar1i^bl<- dnnaii^i'k 
tallBtMiu*  twtatd  eJ mU  t1*i*l  II<rnjl<l|A«.  Vou  »n  rrr^kr  lUi^v  raiKjanddwa-' 
KI«Kiiitusw«ll»sTOSpai,r(frind««a<counH.Dalaanp«Uviri™'>-«l3"fi^9 
iMniiH'  [OTIpIiiCIIHl  land  UnWfl*"lf*tf  >  »Hh(nl. 

]'rice:Si4.4;  Di^kcllc 

Ini  tlw  4ppW  11  romputrih  Ir  IratHiri  (Mrnvrful  F.nf1tih-M<4-nirrf 
nplrw  manipulatlnn  iihl  Irttuial  jnln'maMnn.  Th>  inluirTuilliin  Itfitr-d  «>av  t* 
nil  dal'IntwuuidSothnprDTianiv  dindn^i^rn  TKXT  M^STtR  alvi  Inirrfnd 
I\|H>1'   1hrrr.mlnij'nii^lrrinirrqui..mrn1ialr3ZK<l(RAH  Applrvili'vnHnK  al 

Upirf    Tl.Xl  MAsrt^ftfan  prnrrM  any  Irn^ihTlfe  «f>eim«nl  bv  **i|mfni    Thi 

[umlHf  Pr  proton  (Hft  «^  Mrflr  «»  ,■  dii.k.'ilr  (..,m«  rcmplrlr  wltli  an  rfli,  irtil  1  b  piS*  manu«l  TEKT  M^ST^  H  » 
rqulvalrnT  kn  r#p*bi||iK  "•  manv  u.-riid  pimfiilrq  tv'><J'"><'  cmlJia  J  »  "f  mnw  irt  put*.  Ih*  trnnmand*  ■•  *iIb*>I'  i" 
TtXT  WASTER  «»■  COLLf.CT  UW.  HXrCLitE.  NOhtUH.  INStBT.  ME.HGL.  STOP.  RENUM.  UELETE.  SA'.C. 
LOPY,  FREE  REFWtE.  MJ*lt  MClVt  LENGTH.  LIST.  RESAVt  CUAB,  AUTO.  RETHV.  iVPPENIl.  4ET, 
MANHAt.  CHA_%CF..  KRATCH,  SHIHA'_  CATALOG.  MODIFY,  tUMPAHL  NUM.  DISPLAY.  HtlP 

INTELINK  tAUri  only  P  f^«:  SMI*  Di*k<i" 

T>iiifcr*itir»p»ck«^fpni»i™aTiwnu'dri»»iiiiJI»t1minDlpii«3rBm»fnrf*ti1iainge(Scwnrt»'>«»i'(ii™'»^^ 
iJv-uwgh  thill  d^pl^^mnifffllrrcuiird  lor  lu-I  hnnTTno«inf(  aprt*!!!!^  1i<hj  n»«i.' ctkWFWcl  In  •4*i*-w«i"<'  ■»  .  Ih' 
SOLIRCLwKv'K>NrT|B'>dq»rkKa«<dda«a»iii(h««l<Hki«BDUix«ini>ltrvcHii4ii)i«ltcteTt»>»v'>'~>r>9  IM<  giraEH 
tHuin'^niHirrltdmr'and  thu«lh(  vrvKrtlurgi  YiJu  rtiava,l*n  [««drh*rpmplrM  <-oni*™*Dl  a  rmmraimirali-iini 
u-k»  ..  Ad^llnnalS.  prnqrafOtarlllrn  in  H*.SIC.  rORTKATH,  rti  mav  br  buill  nH.l,w  *«ng  th»  uppmt tr.l  rddln. 
■ndlaiM  "upluadfd"'  In  «i»lhri  iinnpuirt.  niak<A|  ihr  ^•ctfU.tf'v  imin  irrmirnt  t,i-«i  Aiai'iHASIC  fi[i>^iHn>  rti-v 
)« iipli-iadrd  TurtlHr.  a  r<m>m«nd  liU  itiav  bif  built  iilf-ltnf  ind  uird  liliFI  it  iCrinif oiling  input  Ini  a  ltmr-ihamv<'i<'<» 
Thai  in.  v-iuranvl  up  i^nUT  irilHi^r  nil  imi^thaif  cnmminh  and  pr<ipia>n«.  «nd  Ihr  Atari  ■rill  traniml'i  lh<m  »• 
MT^'J.  balih  procpi.a'ng    All  iMk  Addi  up  <i>  utilng  bnlh  [>nn't4[l  llm*  and  'ki-lii  tinia. 

PAVFIVE  (Apple  II  pip*  iSi^lKH*.  i«a  drive*  Tcquired )  Ptfet:  S|  J9.9? 

TNh  '»  4"  rf»>"n'u>ily  llrilblr  rmpki^vr  pavrntl  lyMrm  anih  riirira-itdtiurlh  good  human  fii^nrrrMig  Iraluriv 
PAVFlXT-P'*M*r>>«k»*niiri»rpiU*thr  rmulirdlTdrrnl.  imlr  artdli.VillorTTnfoiupfq  1*9  rmplnv*"  Ih*  pay 
nMlbi^d*  ituit,  b#h«mK.«n»l*rv.((wiinnt.iannr*nviomb;n*iirwi  T>i('r*ai(  miilltpLr  nptinni  hirpAvpvtiodi.  »r>d  lh«\ 
jlui  (^  br  uHd  in  .rv  imhbirauufi  PAVFTVE  ir>cl*J«n«invnTh.Th-aiij»rt  and  coBin  pstmnrSni.Hi*Kun.*ni*d 
■fi-h  a  ?00  p^ar  nunual    Thr  mkAuAl  mi^,  br  funhiiri ^n^' W'W  >^  1^0   and  lha.> pai,'nTnr  laT.r  aDplrfd  li>  thf 


ri  5 1  >.95  C* 


gtjkcippln^   il  ■nllli'mhfhd 

indlKsiiiialfMil  Adding 
Prlc«:S;9.95  Diikciir 


natkjiiar  atinh  prn 


SHOPPING  LIST  |Ai«Hoiil>) 

Mll>I1Pl>|iC)U!iTii<i^nifiluir<iaiij'ni.nit«!Fvt>>rmp«f'rha*<'«i)b*wp'i 
VTHKifalJ  ih«  !titin«aivcj'umighlrn>rd.  and  lh«(idliplav^(<l(  np^laaMlIv^p'inl 
drldiivg.  f  hikngin^  and  itoring  dam  ii  wrn  miH.  Runi.  •.ilh  l*K 

TAX  OPTIMIZER  (Aviiiahk  (at  tK  cornpulera) 

rW  TAK  OPTIHIirFn  b«  tt^  .atv-Fir-uw.  mrnu-nrlrnKiS  Kfhw«ri 
jnutyiiristiBflaiJiinfnni^rA^inair'gKti  Th' prigrflm »nl"igiifd 
tiitnpulcd  b^  aEI  iikk  mflh^idi  lirgulai.  irKiimr  a-kcrdiQlng.  man 
>iTifl\#diaiclv  obs<n<  llH'ta>  *fl'{I  nttntiral  Im^nriaLiirfTii 
ilPA  ff^hfci  and  corner {'omplfK'  mith  ih 

STOCK  MASTER.  STOCK  PLOT  (Apple  -lltkl 

ThiiiiatiitJ-l(alutrdil!>ii^rrTM,MiHiaAat«nwnl  and  anaMiti^^Vn  T'nv»ni»i 

bag  ihnfl  lrrmga.lnv  I'  1 .  indr>r<  IDJ.  S  A  P.NA^DAQ)  and  HUKL'  Vi>u  mavE 
■Ink  agalntl  anv  olhrr.  Il'mp.  ul  rtir  kraSririi  PrHlMio  vtluf  nak  W  rvalual-rd 
uirrrblv  wrlllm  IcnlriKllsn  and  umpir  hln  da  t.  Mr<irtd  ditkfIT* 

TURNKEY  AND  MENU  lASnl  onh)  Price:  SI  7.<»5  Disktm 

TUHMKH^Y  |i>«uiiIlTvpii>giam  whirliBliliiv^vi><ilnri»liflut<ibfM]t.iii9ia(un4i>Wli»«asil)i. '^Implvhid^nd'ui 
TtJKNK{.Y.  iDad  itur  Pribram  di>l.rhplr>br  mndilird.aiu]  nniurt  ilw  itii*4iii>m'  Ihr  TURNKEY  dl»krlir'l»-tnmir 
■rtoli  EK)^  3.1)  and  iiHliidn  a,nrlhrf  prngran.  MENU.  MEr^U  ti^ntttt  runl«nl)  dI  vou>  d4ikt1l«alph*bHi<*1lv.  an 
iiiAibfdii]t*n«byTvP<'>9*«<^t<krv  TUfl^KEVandMEMJ  P*mldrvii 


IVlc*:  S?9,9?  Ditkciie 

n:Il.rd1^•flupt>■t^lI^■(«•>ck«m■v 

1  IMIRLSI'hTptlfP  hi.1i,'«vo*.nv 
anv  dmr   Cnm^^nnipUlr  wilh 


»^  anv  bASICp 


pr<iqt4.M  fid  ViiUf  tfl(kctl<f'  b^'  ILmph  turnkng  rr  ilv  rompDiri  a-tid  piruJn^  a  iLrmrlr  krs' 

STOCKAID  lAtaH  unl*}  Priee:  S^^l.-*?  DJiktiic 

ST{H:KAI[>  pimuiri  a  i»»*Hul  «ri  nl  iii^ik  li>r  vimk  nurkoi  *nah->ii  Uirh  STCXlKAIt)  >i.i«  can.diiL'pt*^  pninl  and 
fguir  clurti  at  »rllai  daf  (haii»  viih-nurilUiiirii  Ymi  [An  tS^^xainirw  loAgftm  irKiving  ai-vT^fa-iandDnHhalairHr 
vmitttr  (rmlWn  ^TOCKAtl>«ilHH>«v<Mi  l4Mn|Hi1diiblk  dari  »I|1|  aMngtr  rilfbrll' tiDmrtM^biliiV  nlllVdai,-!  ■  lb 
■iiski   Inrludrd  af*  m(kI  dM-Khnd  a>id  Iip44.l  a-Atiiiilntml  (ip«b4nfM'*'   A  vrrv  |Hnlnilfin«T  ptek^gr' 

NYINDEX  (Acjii  «i(>)  Pnee:  Si^.fl?  Di»k?iic 

IVMNDKX  l»  a  ttimprrhrrnivT  wiHwa^  ItarUf*'  fiM  UfaMf,.  rrlrkni^fl  ard  plihlll'r>||  No  Ynih  Sl<xk  I  ochn^f 
Int^nnaluin.  thr  iladv  dala  Itralrd  includn  ihp  mmtMnJIr  Indri,  adia-FWrt.  6ttlt'iii,  nek  hl^tii  ard  nrw  lo(k>r 
Oi^phicaldli.ptayi  indiulr  thr  abn^  pluii  ibr  indn  u^rlliniiit.  ruiDu-UlltiT  adiance*  drclinetand  moving  ■IfT'iig*!' 
Uala  ■nlii:  Ami  edrlins  it.  ra^  Th*  dl^k«TI'  Ihiludrt  Mntr  ihao  liro  yMit  a(  ilailv  data.  NYTKDtX  It  an  nrrldrni 
Ewi^panj^n  In  STOCKAID 

PLAYERMISSILE  GRAPHICS  TAHLtT  lAtati  onl>l  Price:  SIS.^*  Diikttte 

I>'FtAY?^R'^■SSILEGRAPI1]C^t'^■iLI-Tkat>dpvS^pdl{>takrlhrlblliV'V■•^•'■ullln•'lDpiK4rDtlfl:«l>^rd>•pIM1hn 
riRAPtllC^  MOCIR  7  Nfi  Innyi  vill  vnu  tiavr  l-a  trad  rtv  locAlkHn  nl  (hate  l^tr^i  tiliKki  trfi  yuiii  giapl<  paprr  and 
(a:(dli«irPinTiandr>RAWr>i:h  <Ait1i  mGv<ruaiin'bfablrrnraiiK  d*4lji"<>l<>rful9faphicdn«lavi^»+lhii^4f' h^MK^ 
arid  u>r  Ihrn  nn  ditk«'l1r  (^,  Ufi  r«all 

IIFIl  CYCLE  ANALYSIS  AND  DEPRECIATION  (Apple  tfinkeiie  itnKl  Prier.  l.l*.*?  Ditkrile 

T^tuikbai*  pafkagrrrralFi  «<■!■  Iilrnf  bvilbriii*i>^<««"i  Int 'r4I^lpm>Ilhl  lahkh 'Can  later  b*  uwdrrxakulalraid 
diipUv  a  >ariri\  n-lTrpnitii  Viw  priay  r<'>t''1''>>>^'**' t'^^-^i'^  ■^P'^'"'^'  wonh.  oralfdepreriallon  iihfdirir^and 
)uiliK'  lai  ^durtinn«  Ihr  n'aluiiii'ii  Inhnhjuri  cnnlcfffitu  ilandiidttrl  btr  Meial  agfi>cir4.  Ttln  H  an  invaluaMr 
pai  kagrlcii  any  huiin.»mn<i  11  hrhaiiiKfutd  In  equipment.  UnCYttfAriJ <^LY5ISrralur<^i an irawrnMtrdAta  Mr 
[Iraiinn  wclLfi-nandpi-ikldp't  iHurm  ailed  Hai'dcDp)fiepoTli  fnr  uie  in  pre  »«nl  aH'>4i  ■  nr  Ini  Tax  rrfcid  hrrpkstpifrp"'"'- 
WKrn  uied  k^i  3«rvefalbng  its  tnhiimaluin.  iSii  p&rkage  ti  la.K  deducMbk'  Requlir'^  -ISK.  Cr>nwT  on  u^i  ^it-kriirk 


ulyi 


If  pirvgtAm 


arlv  Ihr  HAGIC!  HICR[]<M'^Gl{:  i>nrii 

L  Thr  u-ifrl  lios  ifi.  MlthllHAGIC*  n^Rial  rm  vfm  gra^h' 
dimtK  fii"ni  IHr  Vt^'l^tavd.  f  fraltng  high  rrwtlbiltan  inadgr^  uvng  a3l  l^atailablr  ctrkiri  Ik'Tvn 
fr'OMf.'l  [art  be*a<t'rdi<ndwktiiih  a  iin^kfii  mntnand  lip  l<<  II  cna^i'ta"  W  »avrd  a^'hai 
th*n  plaie-dl  bafk  ai  higti  ive*d  in  rtrat  iKmi  anHmalrd  h«v«"I4>  Th»  e'rtffii  ii*  irvl»^  nijin, 
TTi/^^f  kaqir  rrimnh  (on^ptrip  blihrianwiButratiinn  prngram^'U^lKal  rtunBObl^e  u^rt« mangel  ii 
priqiaraRilngiklllianrnnrHantlxuHMttRtlMAClC  I'f  vouka'i.'r  bppn  IruUialrd  b^- Ihr  r)ln 
qrxihxt  1ln*9n  vilh  yiiur  mmpulel.  MICttllMAGIC  Mil  delliM  ynu 


Price:  SJ9.9J  Di*Vene 

idmg  i-rnallUlv  in  iti  ab^lbly  'En 


SHAPt  MAGICIAN  (AppJe  IL  4KK,  diiliciif 

rhen  h«  uted  ri>  de^eliip  ftcadr  s'inri  hf  in  iimi 


<nl\| 


ORDERING  INFORMATION 


Sh-pplnj  lad  Kii^tin;  ChiFj:c< 
WehinMtmh  Amima    Adij  SI  40 
DMMdeNonh  Ameiira    Adij  ISt  lAii  .M>irb 
4JuiMii!  DiMi-uRii 
iDedvirt  IK  vfwn<iiilrti^  J  mI  niiir  piii^rair 

H^  rP  M  Piiik 

Add  tl  Id  tn  Ifw  hunt  dnhrti>  l-K'  >•- 

MHinvih  UAA^JC  ni  Bf^>iII.:-IIO 

V.-tP  M  piU-. 

All  uJivare  n,! 


.  inrludr  all  nu>nb#it  •■n  raid, 
tlcliim 
All  ordnslnrloiliDgbaok'i.l 


'■iTH.!f'a^whrfi.iird<iln<|  S  ni 
iih  K~  It'VO^  diih  llflN  uHi  t< 


iiirir  I>ralrt  diKcv 


'FirdCH  Mk^m. 


i8~CP  Mdi^VvoaltrH 


iW  dlikt.  NnnKSlai.  0«barne_Supertiiain  and  n>EC 
l«  lrH'drtal)v>d'dncr(p4hKi»DJlhe»rand<Khef  proqrimi 


DYNACOMP,  Inc.  (Dtp.,  e) 

1427  Monroe  Avenue 
Rochester.  New  York    14618 

24  hour  incssBgc  iind.  order  phone:  (716)  442-S73) 
Toll  free  order  phones:  (800)  828-6772 
(800)  828-6773 
Oni«  phone  (9AM-5PM  EST):  (716)  442-8960 


EDUCATION 


1IOIH.I;  FUDLiF.  I.Vrrle  J!*K  ,.rtl>J  P"";  (14.9!  C«»«ii*  SI*.??  IMxkeiir 

IrlMUDOl  1H.!|1(.I  lir  V'lut  iChild'ii  Irarbri  Pimnivjanv  key™!  I'""' *!*'■  ■*'"'•''■"'"'"'"**""'' '"^  "'"'"'"'8 
-hKji[i(nir.«  iplaiedti.lKrli'llrrihrnumbi'iHiflliechntrnkrv  Theprngfam'iipaphLii.rnlnrand  iMjedaieadellghllnr 
rhlliJipiili.imaiiPttl-dlPi?  HOOGI.I'OIKilJta  n.pn-lrimil*tH"ff  lraihln«'!">ln  •hltf>ht1t*i|**ne*dlnif'«lpnlnlh* 
,ju. .mpulrn^nrdurailnfl  See  Ibe  euellen  •rvin.i  nllhiikT'rvp'9ijlarp>ii|4»ti  inlNI  UWOHLU  andSDFT'M.K 

TLACIItRS  AIDE  l  Atari  ind  P^;^onl>^  Price;  *li  95  Cjiiwiie  SI 7.93  Diskette 
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and  use  the  parameters  that  are  transferred  by  the 
■    BASIC  program.  A  description  of  a  subroutine  to 
perform  complex  multiplication  and  division  will 
be  given  as  an  example. 

In  PET's  BASIC  implementation  there  is  a 
y    line  scanner  at  address  $70  called  CHRGET.  This 
subroutine  picks  up  the  next  character  in  the  line 
being  executed.  An  allernate  entry  point  at  $76 
called  CHRC7OT  retrieves  the  last  character  that 
was  accessed  on  the  BASIC  line.  To  use  this  sub- 
routine one  simply  calls  with  a  jump  subroutine: 


or 


JSR  CHRGET 
JSR  CHRGOT 


where  the  character  accessed  is  returned  in  the 
6502  accumulator.  In  addition,  the  carry  flag  is 
cleared  if  the  accessed  character  is  an  ASCII 
number  0-9.  Otherwise,  the  carry  flag  is  set.  All 
blanks  are  ignored.  If  the  character  is  a  colon  or 
null  the  Z-flag  is  set;  otherwise  it  is  clear.  Should  it 
be  necessary  to  change  the  line  scan  address,  this 
can  be  done  bv  ptitting  the  new  address  in 
TXTPTR,  $77  and  $78,  in  the  standard  6502 
LO,HI  byte  format.  The  line  scanner  subroutine  is 
reproduced  in  Program  1  for  reference. 

The  significance  of  this  subroutine  can  be 
fully  appreciated  when  one  realizes  that  the  line 
scanner  is  left  positioned  at  the  first  character 
beyond  the  SYS  call  whenever  the  machine  lan- 
guage subroutine  is  started.  This  first  character 
would  correspond  to  the  comma  after  the  826  in 
line  100.  Therefore,  the  user  does  not  need  to 
know  the  machine  location  of  the  calling  statement 
in  the  program  because  the  CHRGET  subroutine 
contains  that  information  automatically. 

An  essential  requirement  for  using  the  line 
scan  subroutine  to  fetch  input  information  is  that  it 
be  left  in  a  position  ready  for  BASIC  to  continue 
processing.  This  almost  happens  naturally,  but  is 
no  accident.  The  scanning  of  a  line,  say  line  100,  is 
done  to  gather  all  parameters  on  that  line  that 
apply  to  a  particular  subroutine.  When  the  stib- 
routine  is  fmished,  BASIC  will  assume  that  the 
program  has  obtained  all  characters  up  to,  and 
including,  the  last  two,  and  the  line  scanner  will 
then  be  positioned  on  the  character  following  the 
two.  This  character  should  be  one  of  two  possible 
characters.  If  the  SYS  was  the  last  statement  on  the 
line,  the  terminating  character  will  be  a  null  ($00). 
This  character  signals  the  end  of  a  BASIC  line  and 
is  present  whether  the  SYS  was  entered  from  a 
running  program  or  from  the  keyboard  in  the 
immediate  mode. 

If  the  SYS  statement  is  not  the  last  statement 
on  the  line,  then  the  statements  will  be  separated 
by  a  colon,  and  this  character  will  be  the  one  that  is 
encountered.  Returning  to  BASIC  with  the  line 


scanner  on  either  of  these  characters  will  allow  a 
normal  continuation  of  BASIC  processing. 

If  the  line  scanner  is  left  positioned  on  any 
other  characters,  then  BASIC  will  respond  with 
SYNTAX  ERROR.  If  the  subroutine  needs  to  be 
terminated  for  any  reason  before  encountering 
these  characters,  then  it  must  call  CHRGET  to 
"clean-up"  before  returning  to  BASIC.  It  is  as 
important  to  BASIC  to  leave  the  line  .scanner  in  the 
right  place  as  it  is  to  leave  the  6502  stack  properly 
positioned  for  a  machine  language  program. 

Using  LOOKUP 

The  second  subroutine  needed  is  one  to  fetch  the 
addrcs.ses  of  the  variables  used  such  as  A  and  B  in 
line  200.  This  subroutine,  called  LOOKUP,  is 
located  at  $CF6D.  This  subroutine  will  activate  the 
line  scanner,  find  the  variable,  determine  its  ad- 
dress, and  leave  the  address  in  zero  page  memory. 

After  calling  this  utility  the  address  of  the 
variable  is  located  in  memory  locations  $44  and 
$45  with  the  variable  name  in  $42  and  $43.  The 
format  for  the  variable  name  is  the  standard  BASIC 
interpreter  format  listed  in  Table  1  for  reference. 
If  the  variable  was  floating  point,  address  $8  will  be 
set  to  $00;  if  integer,  $8  will  be  set  to  $80.  If  the 
variable  was  numerical  (integer  or  floating),  $7  will 
be  set  to  $00  and  if  string  $7  will  be  set  to  $FF.  The 
address  returned  in  $44  and  $45  is  the  actual  loca- 
tion in  memory  where  the  binary  representation  of 
the  number  exists.  If  the  result  was  .string,  however, 
the  address  is  the  location  where  the  string  de- 
scriptor (3-byte  sequence  of  length,  address  LO, 
address  HI)  can  be  found. 

Table  1.  PET  Variable  Name  Format 

$42  $43 

FLOATING       msb  clr  msb  clr 

INTEGER  msb  set  msb  set 

STRING  msb  clr  msb  set 

To  use  this  utihty,  just  position  the  line  scanner 
to  the  first  character  of  the  variable  name  (in  ASCII) 
and  execute  a  jump  subroutine  to  $CF6D.  When 
the  subroutine  retiu^ns,  the  line  scanner  will  be 
positioned  to  a  terminating  character  (comma, 
colon,  or  null).  The  calling  subroutine  may  then 
check  $7  and  $8  to  determine  the  type  of  result 
before  proceeding.  The  floating  accumulator  is 
altered  if  the  variable  is  subscripted.  A  summary  of 
the  operational  features  is  given  in  Figure  I. 

The  third  subroutine  needed  is  an  expression 
evaluator.  PET  BASIC  has  one  located  at  $CCA7, 
EXEVAL.  This  subroutine  is  a  very  powerful  and 
versatile  one.  Its  purpose  is  to  evaluate  any  expres- 
sion that  is  used  as  an  argument.  The  subroutine 
retrieves  variables,  converts  numbers,  performs 
function  evaluations,  and  any  operations  located 
between  the  separators  (commas)  in  the  calling 
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Statement. 

This  utility  operates  in  much  the  same  way  as 
the  LOOKUP  subroutine.  The  tine  scanner  is  used 
to  fetch  the  expression  from  the  input  line,  is  again 
left  on  the  terminating  character  (comma,  colon, 
or  null),  and  will  therefore  be  ready  for  processing 
the  next  piece  of  information  when  returning. 

If  the  user's  machine  language  subroutine 
scans  each  argument  for  special  characters,  such  as 
"$"  for  hex  input,  before  evaluating  the  expression, 
then  the  line  scanner  will  be  left  one  address  beyond 
the  correct  starting  position.  An  alternate  entry 
point  at  $CC9F  will  take  care  of  this  situation  by 
subtracting  one  from  the  line  scanner  address 
before  executing  the  evaluate  routine.  To  use  this 
subroutine,  just  jump  subroutine  to  $CCA7,  and 
the  utility  does  the  rest. 

Since  this  subroutine  can  evaluate  any  expres- 
sion that  can  be  used  on  the  right  hand  side  of  an 
equal  sign,  it  will  evaluate  both  strings  and 
numerics.  While  this  article  is  primarily  concerned 
with  numerical  work,  a  brief  description  of  both 
will  be  presented. 

For  numerical  expressions  the  result  is  located 
in  the  floating  accumulator,  FACC,  in  floating 
binary  format.  The  FACC  is  located  at  $5E  to  $63. 
If  the  desired  result  is  integer,  a  conversion  must  be 
performed.  The  result  can  be  stored  in  a  variable, 
at  a  temporary  memory  location,  transferred  to  the 
alternate  floating  accumulator  AFAC  at  $66  to 
$6B,  or  left  in  the  FACC  for  further  processing. 
The  flag  at  $7  can  be  tested  to  determine  the  type 
of  result  (numeric  or  string). 

If  the  result  is  string,  then  the  FACC  is  not 
used.  The  string  result  is  placed  in  upper  memory 
with  the  string  variables.  A  table  is  built  in  zero 
page  starting  at  $16  containing  three  bytes  of  in- 
formation for  each  result.  The  first  byte  is  the 
string's  length,  and  the  next  two  are  the  string's 
address  in  high  memory.  The  format,  of  course,  is 
the  standard  6502  'TO,HI"  byte  format.  The  table 
may  contain  two  such  string  descriptors.  To  deter- 
mine which  one  was  the  last  result,  another  two 
bytes  are  provided  at  $  1 4  and  $  1 5,  which  are  the 
address  of  the  stiing  descriptor.  The  table  is  large 
enough  for  only  two  descriptors  without  over- 
flowing. At  this  point  an  example  is  in  order  to 
show  how  it  works. 

Suppose  that  an  evaluation  of  the  string  "ABC" 
-H"DEF"  is  accomplished.  The  result  is  obviously  a 
string  and  can  be  verified  by  testing  location  $7  for 
a  value  of  $FF.  Upon  examination  of  $14  we  find  a 
value  of  $16,  and  $15  contains  $00,  This  means 
that  the  string  descriptor  starts  in  $16  with  the 
length  and  continues  at  $17  and  $18  with  the  ad- 
dress. If  this  intermediate  result  is  not  cleared, 
then  the  next  temporary  result  will  leave  $14,  $15 


and  $19,  $00  respectively,  meaning  that  the  length 
is  in  $  1 9,  and  the  address  is  in  $20,  $2 1 .  Once  the 
string  result  is  used  and  stored  or  discarded,  it  is 
necessary  that  the  pointer  at  $14  be  reset.  One 
caution:  the  string  evaluation  can  proceed  to  calcu- 
late additional  intermediate  results,  but  table  space 
is  not  provided  for  the  temporary  descriptors.  The 
resulting  descriptors  will  be  stored  on  top  of  the 
indirect  index  registers  and  will  ultimately  cause 
problems.  If  a  return  to  BASIC  is  attempted  with 
three  or  more  string  temporaries  pending,  then  a 
"FORMULA  TOO  COMPLEX  ERROR"  will  result. 
All  string  temporaries  should  be  cleared  before 
returning  to  BASIC.  APPENDIX  B  summarizes 
the  operation  of  the  expression  evaluator. 

The  fourth  utiHty  needed  is  actually  a  set  of 
subroutines  to  transfer  numerical  results  into  and 
out  of  the  floating  accumulators  and  perform  the 
arithmetic  operations.  Their  names  and  entry 
points  are  listed  in  Table  2.  These  subroutines 
all  have  simple  operating  instructions.  The 
STFACC  subroutine  causes  the  FACC  contents  to 
be  stored  into  memory.  The  location  in  memory  is 
specified  by  the  contents  of  the  6502  Y  and  X 
registers  with  the  most  significant  byte  in  Y.  The 
LDFACC  and  LDAFAC  subroutines  cause  the 
contents  of  memory  to  be  loaded  into  the  FACC 
and  AFAC  respectively.  Here  the  address  of  mem- 
ory is  in  the  Y  and  A  registers  with  the  Y  register 
again  being  the  most  significant.  The  last  subroutine 
to  move  data  causes  the  contents  of  the  FACC  to  be 
transferred  to  the  .A.FAC.  To  execute  these  sub- 
routines, just  load  X,  Y,  and  A  as  appropriate  and 
execute  a  JSR  to  the  subroutine's  address. 

Table  2.  Some  Useful  PET  Subroutines 

NAME         ADDRESS     FUNCTION 

STFACC      $DAE3  STORE  FACCINTO  MEMORY 

LDFACC     $DAAE  LOAD  FACC  FROM  MEMORY 

LDAFAC     $D998  LOAD  AFAC  FROM  MEMORY 

FACALT     $DB18  TRANSFER  FACC  TO  AFAC 

FADD  $D773  ADD  MEMORY  TO  FACC 

FSUB  $D733  SUBTRACT  FACC  FROM 

MEMORY 
FMUL  $D934  MULTIPLY  FACC  BY  MEMORY 

FDIV  SDAIB  DIVIDE  MEMORY  BY  FACC 

FDIVI  $DA20  DIVIDE  FACC  BY  MEMORY 

WITHOUT  SIGN 

The  remaining  subroutines  in  Table  2  are  the 
dyadic  arithmetic  subroutines.  There  are  several 
entry  points  to  each  subroutine  that  can  be  used, 
but  only  a  few  will  be  discussed  here.  The  basic 
function  of  these  subroutines  is  to  perform  the 
desired  arithmetic  operation  in  floating  point 
binary  format  between  the  FACC  and  memory. 
The  LDFACC  or  LDAFAC  is  part  of  each  sub- 
roudne  so  the  address  of  the  number  in  memory  is 
loaded  into  Y,A  before  each  call.  The  FACC  is 
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Table  3:  ROM  Entry  Points 


APPLE-     Original 
SOFT         (2.0) 
In  ROM     BASIC 


Upgrade    4.0 
(3.0)  (Disk) 

BASIC       BASIC 


LABEL  or 
Description 


$B1 
$B7 
$B8-B» 

$DFE3 

$83-84 


$C2 

$C8 

$C9-CA 

$CFD7 

$96-97 


$70 

$76 

$77-78 

$CF6D 

$44-45 


$70 
$76 

$77-78 
$CI2B 

$44-45 


$81-82 

$94-95 

$42-43 

$42-43 

$12 

$5F 

$08 

$08 

$11 

S5E 

$07 

$07 

SDD7B 

$CCB8 

$CCA7 

$BDAO 

$9D-A2 

$B0-B5 

$5E-63 

$5E-63 

$A5-AB 

$B8-BD 

$66-6B 

$66-6B 

$55-5B 

$fi8-6F 

$16-1C 

$16-1C 

$53-54 

$66-67 

$14-15 

$14-15 

$EB1E 

$DAAB 

$DAE3 

$CDOD 

SEAF9 

$DA74 

$DAAE 

$CCD8 

— 

$D95E 

$D998 

$CBC2 

$£B63 

— 

$DB18 

$CD42 

$E7B9 

$D73F 

$D773 

$C99D 

$E7A7 

$D728 

$D733 

$C986 

$E982 

$D900 

$D934 

$CB5E 

$EA55 

$D9E4 

$DA1B 

$CC45 

$EA60 

— 

$DA20 

$CC4A 

CHRGET 

CHRGOT 

TXTPTR 

LOOKUP 

Address  of  current 

variable 

Name  of  current  variable 

Variable  type 

Variable  type 

EXEVAL 

FACC  (Floating  Ace.  #1) 

AFAC  (Ace.  #2) 

String  table 

Last  string 

STFACC 

LDFACC 

LDAFAC 

FACALT 

FADD 

FSUB 

FMUL 

$FDIV 

FDIVI 


added  to  or  subtracted  from  the  number  in  memory 
in  the  first  two,  and  the  number  in  memory  is 
multiplied  by  or  divided  by  the  FACC  in  the  latter 
two  cases.  The  alternate  entry  point  for  FDIVI 
causes  the  FACC  to  be  divided  by  memory;  how- 
ever, the  sign  of  the  result  will  always  be  posidve 
due  to  the  way  the  FACC  is  loaded.  The  sign  can 
be  manipulated  separately  if  necessary. 
Figure  1.  Variable  Fetch  Subroutine  Summary 

1.  Uses  the  line  scanner  to  obtain  input. 

2.  Starts  with  CHRGOT  (i.e.,  must  begin  with  the 
line  scanner  on  the  first  character  of  the  variable 
name). 

3.  Uses  the  standard  PET  variable  format  of 
ABBB...CDDD  where  A  is  an  alphabetic  character 
A-Z,  B  is  an  alpha-numeric  A-Z  or  0-9,  C  is  a  type 
symbol  $  of  %  if  appropriate,  D  is  the  subscript 
information  if  appropriate. 

4.  Returns  with  the  address  in  $44  and  $45. 

5.  The  converted  variable  name  is  left  in  $42 
and  $43. 

6.  Sets  $7  and  $8  to  flag  the  result  type  (numeric/ 
string  or  floating/integer). 

7.  The  FACC  is  altered  if  the  variable  is 
subscripted. 

8.  The  hne  scanner  is  left  on  the  terminating  char- 
acter or  "parameter  separator"  (comma,  colon,  or 
null). 


Program  1.  PET  Line  Scan  Subroutine 

0070  E677  CHRGET    INC     $77 

0072  D002  BNE    $76 

0074  E678  INC    $78 

0076  AD0704  CHRGOT    LDA    $0407 

0079  C93A  CMP   #$3A 

007B  BOOA  BCS     $87 

007D  C920  CMP    #$20 

007F  FEOF  BEQ    $70 

0081  38  SEC 

0082  E930  SBC  #$30 

0084  38  SEC 

0085  E9D0  SBC     #$D0 
0087  60  RTS 


COMMODORE  USERS 

Join  the  largest,  active  Commoctore 
users  group  in  North  America  and  get— 

—  Access  to  club  library  of 
over  3000  programs. 

—  Informative  club  newsletter. 

—  Access  to  the  combined 
talents  of  some  of  the  most 
knowle(Jgeable  people  on 
PET/CBM/VIC/C-64. 


Send    $20.00    ($30,00    overseas) 
Associate  Membership  to: 

Toronto  Pet  Users  Group 

P.O.  Box  100 Stations 

Toronto,  Ontario,  Canada  M5M  4L6 


for 


Now . . .  The  Ultimate 
In  Wordprocessing  For 
The  Commodore  Computer. 
WORDCR AFT  ULTRA! 

Wordcraft  ULTRA™  turns  your  Commodore  microcomputer  into  one  of  the 
world's  most  advanced  word  processing  systems,  incorporating  features 
previously  found  only  in  systems  priced  thousands  of  dollars  higher! 

•  True  proportional  spacing  with  inter-character  and 
inter-word  spacing ! 

•  Multi-user  with  up  to  8  CPU's  sharing  one  or  more 
disk  drives  and  printers  with  no  extra  hardware 
required  other  than  a  cable! 

•  Screen  layout  matches  the  printed  document!  You'll 
love  the  '  'what  you  see  is  what  you  get" '  feeling . 

•  Continuous  centering,  delete  and  insert,  movement 
of  text,  search  and  replace,  tab  and  indent,  bold 
print  and  underline  ...  a  seemingly  endless  list  of 
features  designed  to  make  text  editing  as  simple  and 
complete  as  possible! 

•  Wordcraft  ULTRA  runs  on  the  CBM  8032.  8096  or 
Madison  Computer's  Z-RAM™  board.  The  Z-RAM 
Board  not  only  expands  your  computer  to  96K  but 
also  adds  CP/M™. 

Why  settle  for  less  when  you  get  so  much  more  with  Wordcraft  ULTRA 
on  the  Commodore  Computer! 

Contact  Your  IMearest  Commodore  Dealer  Today . . . 

You'll  Be  So  Glad  You  Did! 

.    ^    ^     ^r.  ,,  In  Ths  Wast  Call: 

In  The  East  Call;  r*iiiji  jinnnHi 

COMPUTER  ,.«iiIoDf-SSS 

MARKETING  services  inc.  CORPORATION 

300  W.  Marlton  Pike,  Suite  26  BBB  Baker  Street,  Suite  31  9 
Cherry  Hill,  New  Jersey  08002  Costa  Mesa,  CaiforniB  92626 
[609]  795-9480 [714]  641-1156 

Z-RAW  IS  a  trademark  of  Madison  Campuisr 

CP/M  IS  a  trademark  o(  Digilal  Ftesearch 

Wordcraft  Uttra  is  a  trademaft  of  OaCBview  Ltd . 
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Getting  The  Most 
Out  Of  USR 

Chorles  Brannon,  Editorial  Assistant 

The  Atari  USR  command  is  very  powerful 
and  flexible.  Its  strength  is  in  parameter 
passing,  the  ability  to  directly  communicate 
with  a  machine  language  routine  using 
standard  variables  and  arithmetic 
expressions, 

A  simple  task  for  the  USR  command  is 
to  merely  transfer  control  from  BASIC  to 
machine  language; 

X  =  USR(1536) 

This  would  simulate  a  JSR  (Jump  to  Sub- 
Roudne)  to  location  1536,  or  $0600.  The 
value  returned  in  X  is  meaningless  here. 
The  machine  language  routine  must  begin 
with  a  PLA  (Pull  Accumulator)  to  "clear" 
the  count  byte  (discussed  later)  and,  when 
finished,  return  lo  BASIC  with  a  RTS 
(ReTurn  from  Subroutine). 

The  real  power  of  USR,  however,  is 
that  it  can  pass  a  series  of  16-bit  binary 
integers.  These  are  specified  as  a  list  after 
the  address: 

X  =  USR(1536,1,3,5,7) 

Any  arithmetic  expression  can  be  used, 
even  variables  and  functions: 

X=USR(I536,A*B,ASCr  +  ")) 

From  the  machine  language  program's 
point  of  view,  where  are  these  numbers 
stored?  Ho%v  about  the  stack?  The  Atari 
USR  command  "pushes"  the  high  and  low 
bytes  of  each  number  onto  the  stack,  and 
"tops  it  off  with  a  count  byte.  The  count 
byte  is  the  number  of  values  passed.  The 
machine  language  program  would  use  PLA 
to  read  each  byte  into  the  accumulator.  For 
example,  a  roudne  to  simulate  the  Atari 
POSITICiN  command  might  look  like; 


;A  =  USR(1536,X,Y) 

*  =  $600 

PLA 

PLA 

STA86 

PLA 

ST  A  85 

PLA 


PLA 

STA84 
RTS 


;Count  byte 
;MSB  of  X 
;COLCRS+l 
;LSBofX 
;COLCRS 
;MSBofY(zero) 
;so  Ignore  it 
;LSB  of  Y  (0-191) 
;ROWCRS 
;Retum  to  BASIC 


Nodce  the  order  of  the  high  byte  (MSB) 
and  low  byte  (LSB)  of  each  argument  on 
the  stack.  Also,  the  first  argument  (X)  will 
be  the  first  value  on  the  stack. 

Machine  language  routines  can  also 
work  on  strings,  via  the  ADR  function. 
ADR(A$)  will  return  the  memory  location 
of  the  contents  of  A$.  Using  the  LEN  func- 
tion, BASIC  can  tell  the  "whole  story."  For 
example,  this  routine  transfers  the  contents 
of  any  string  to  any  memory  locadon  (useful 
for  player/missile  graphics,  or  custom  char- 
acters). The  length  of  the  string  should  be 
limited  to  253  bytes. 

A  =  USR{1 536,ADR(X$),LEN(X$),MEM) 

*  =  $0600 
ADRL     =$CB 
ADRH    =$CC 
DESTL   =$CD 
DESTH  =$CE 

PLA 

PLA 

STAADRH 

PLA 

STA  ADRL 

PLA 


LOOP 


PLA 
TAY 
PLA 

STA  DESTH 

PLA 

STA  DESTL 

LDA(ADRL),Y 

STA(DESTL),Y 

DEY 

BNE  LOOP 

RTS 


jCountbyte 
;MSB  of  address 
;zero  page  loc. 
;LSB 

;MSB  of  length 

;(ignoreit) 

;LENgth 

;Use  it  for  loop 

;MSB  of  destination 

;address 

;  Another  z-page  loc 

;LSB 

sGetbyte 

;check  loop 
;IfnotO, 
;continue  loop 
;Retum  to  BASIC 


Going  Back  To  BASIC 

How  can  a  routine  pass  a  value  back  to 
BASIC?  It  could  save  the  values  in  an  area 
of  memory  and  have  BASIC  PEEK  them 
out.  If  only  one  value  (one  16-bit  integer) 
needs  to  be  returned,  you  can  use  locations 
$D4-$D5  (212,213).  Store  the  result  using 
the  standard  6502  low/high  byte  format. 
The  destination  variable  (X  in 
X  =  USR(  1 536),  Z  in  Z  =  USR(  1 536,3,2),  or 
any  variable)  will  take  on  the  value  placed 
in  $D4-$D5  (labeled  FRO).  So,  to  quickly 
add  two  numbers,  you  could  use:  A  =  USR 
(1536,1,2)  (any  two  arguments). "A"will 
contain  the  answer. 


FRO 


=  $D4 
*  =  $0600 
PLA 


;Low  byte  of  return  value 
;Thro  w  away  count 


What  Is  Putting  Commodore's 
64K  Memory  Expansion  Board 
Out  Of  Business? 

Z-RAM! 

That's  right!  VisiCalc™,  WordPro  5-Plus™.  UCSD  Pascal™,  and  special 
versions  of  Wordcraft  ULTRA  and  Silicon  Office  all  now  run  on  Madison 
Computer's  Z-RAM  Board  . .  .  PLUS  you  get  CP/M™ capability! 

What  more  could  you  ask  for?  Except  Z-RAM ,  that  is ! 

Contact  Your  Nearest  Commodore  Dealer  Today  . . . 

YouMI  Be  So  Glad  You  Did ! 


Distributed  by: 

COMPUTER 
MARKETING  services  inc. 


[609]  795-9480 
300  W.  Marlton  Pike,  Cherry  Hill,  New  Jersey  OBDOg 


Z-RAM  15  a  trademark  of  Madison  Computer 
CP/M  s  a  trademark  of  Digital  Hesearch 


Teach  your  commodore 
to  use  the  telephone. 

Telecommunicate  with  McTerm 


Don't  miss  out  on  the 
computer/telephone  revolution. 
With  our  McTerm  package  and  a 
modem,  your  Commodore 
becomes  an  intelligent  terminal. 
You  can  interact  with  large  and 
small  computers  anywhere  in 
the  world. 

Access  databases  like  the 
Source'",  or  MicroNet'",  or  Dow 
Jones  lor  up-to-the  minute 
news,  sports,  stock  market 
reports,  etc.  Write  programs  on 
your  micro  and  run  them  on 
distant  mainframes. 


McTerm  actually  saves  you 
money  and  time  while  you  use 
it.  There's  no  need  to  read  data 
line-by-line  as  you  receive  it. 
Instead,  you  can  quickly  save  it 
all  to  disk  or  printer  and  sign- 
off.  You  save  on  expensive 
computer  time  and  long 
distance  phone  rates. 

McTerm  sends  and  receives 
faster  than  anything  else  on  the 
market  -  up  to  1 200  baud. 
Adjustable  duplex,  echo,  and 
parity.  Runs  on  any  Commodore 
4000  or  8000  series  computer  with 
BASIC  after  version  1 .0.  Works 
with  most  RS-232  modems  and 
supports  auto  dial.  Write/Or  Phone 
lor  Data  Sheel. 


MCTerm  connects  you  with  the  rest  of  the  world. 

Madison  computer,  1825  Monroe,  Madison,  Wl  53711  USA.  608-255-5552 


PLA 

STAFIRSTH 

PLA 

STA  FIRSTL 

PLA 

ST/V.  SECONDH 

PLA 

STA  SECONDL 

CLC 

LDA  FIRSTL 

ADC  SECONDL 

STA  FRO 

LDA  FIRSTH 

ADC  SECONDH 

STA  FRO +1 

RTS 

In  many  programs,  we  want  to  make  sure 
that  the  proper  number  of  arguments  has 
been  sent.  For  example,  if  we  have  a  routine 
that  plays  a  musical  tone  on  the  internal 
speaker  for  a  specified  duration, 

A  =  USR(  1536,note,duratioii) 

we  may  want  to  only  accept  exactly  two 
values.  We  can  use  the  first  byte,  the  count 
byte,  to  monitor  this.  If  the  count  is  wrong, 
we  must  pull  all  the  arguments  off  the  stack 
and  return  to  BASIC.  We  could  even  ring 
the  bell  and  print  an  error  message. 

*  =  $o«oo 

PLA 
CMP  #2 
BNE  ERROR 


(Routine  continues  normally) 


FACTORY  PRICING 


IN  STOCK! 


IMMEDIATE  DELIVERY! 


w\vs 


6500 


RTS 

ERROR 

TAX 
BEQ> 

ERRLOOP 
PLA 
PLA 
DEX 
BNEE 

NOPULL 

JOPULL 

;The  error-handling 
;routine 
;Countisin  A 
;If  zero,  don't  puU 
;ERRORloop 

RRLOOP 

;  Pop  an  argument 
;Continue 
;UntiIX  =  0 

LDA  #253 
JSR$F6A4 
LDA  #03 

;BELL  character 

;Printit 

;ERROR-3 

STA$ 
JMP$ 

B9 
B940 

;(VALUE  ERROR) 
;Error  number 
;Print  error 

Machine  language  programmers  have 
a  friend  in  USR.  If  you  have  an  Assembler, 
type  in  the  examples.  And  when  BASIC 
bogs  you  down,  remember  this  motto; 
Use  USR! 
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PLUS 

•  MPS  6550  RAM  for  PET 

•  MPS  6530-002,  -003  for  KIM-1 

•  MANUALS 

•  KIM-3  8R  STATIC  RAM 

MEMORY  BOARD 

•  KIM-4  MOTHERBOARD 

•  KIM  PROMMER 

KIM-1  8c  4  Compatible 
Eprom  Programmer 

•  KIMATH 

Chips  with  Listing 

•  KIMEX-1  EXPANSION  BOARD 

KlM-1  Plugable  PROM,  Ram 
arid  I/O  Board 

•  RS-232  ADAPTER 

For  KIM-1 

•  POWER  SUPPLIES 

•  KIM  REPLACEMENT  KEYPAD 


STANDARD  MICROSYSTEMS 

•UARTs  •FLOPPY  DISC  CONTROLLERS 

•BAUD  RATE  GENERATORS  •CRT  CONTROLLERS 

FALK-BAKER 
ASSOCIATES 


382  FRANKLIN  AVE.  •  NUTLEY,  NEW  JERSEY  07110 
(201)  661-2430 


WRITE  OR  CALL  FOR  CATALOG 


CBM  Maintenance 
In-House 


DOWNEY,  CA 

21  3-923-9361  /71 4-778-5455 
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HOME  OF 

VIC  VILLE 


Data  Equipment  Supply  Corp. 

8315  Firestone  Blvd.,  Downey,  CA  90241 


—  ONE  S  TOP  VIC  20  CENTER  — 

"SOFTWARE"HARDWARE**EXPANSIONS**PERIPHERALS**ACCESS0RIES" 


GAM  ES:  From  our  professional  program  mers 

(Robert    Winter,    Ralph    Orton,    Dan 
Haste, 
Robert  Burnett,  Doug  Weick,  Doug  Cornish) 

Bou  by  <c)  Kavan  $39.95 

The  best  computer  chess  game  on  the  market.  It  has 
beaten  Sargon  II  and  every  other  computer  chess 
game  we  have  tested.  10  levels,  2  clocks.  Hi-res 
graphics,  written  In  machine  language  for  8k  or  16k 
expansion. 

BBcki»mmoo  by  (c)  Kavin  Coming  Soon 

Hi-res  playing  board.  You  against  the  VIC.  Requires 
16k  expansion. 

Froggar  by  (c)  Ktvan 
Eat  the  tiles  and  avoid  the  car.  Standard  VIC. 

Space  Phra«4(t 
by  Intemting  Softwara 

Pilot  the  spaceship  "Infinity"  and  fight  the  "Space 
Phraeks".  15  different  attack  patterns,  33  ievals. 
Machine  language,  arcade  quality.  Standard  VIC, 
joystick. 

NIghl  Crawlar 

vy  Intersattng  Softwara 

Shoot  down  centipedes,  spiders,  mushrooms  and  all 
kinds  of  bugs  before  they  get  you.  Machine  language 
arcade  action  on  standard  VIC  with  joystick. 

The  Btack  Caatia 
Adventure,  travel  the  countryside,  fight  demons,  buy 
goods,  storm  the  castle.  Requires  3k  or  more  expan- 
sion. 

A  Maza  Ing 
Travel  through  the  maze.  Game  of  skill  and  tense  ac- 
tion. Standard  VIC. 

Gobbler 
Sounds  easy?  You  have  25  seconds  to  get  him  and  the 
time  gets  shorter  at  each  higher  level.  Standard  VlC. 

Hang  U 
Traditional  Hangman  plays  against  the  VIC's  250  word 
dictionary  or  another  person.  Standard  VIC. 

Coggle 
Computerized  version  of  Boggle.  Standard  VIC. 

Gold  Brick 
Many  levels  of  play,  sound,  and  color. 

Mailing  Liat 
Keep  mailing  list,  print  reports,  labels.  8k  expansion  or 
16k  expansion  required. 


$14.00 
$25.00 


$25.00 


$20.00 


$12.00 


$11.00 


$12.00 


$11.00 
$14.00 
$25.00 


Commodora  64  Softwara  Avallabia  Now  II 

64  Monopoly  from  AP  Software 
64  Yahtzea  (9  playar)  from  VIC-VILLE"  Software 
64  Mailing  Liat  from  VIC-VILLE"  Software 
64  Finance  from  VIC-VILLE"  Software 
84  Tkne  Manager  2.0  from  TOTL  Software 

Uook  for  more  64  Software  from  VIC-VILLE"  &  get  on  our  mailing 
list  for  all  64  updates  and  users'  group. 


Q^  comnnoclore 


Hopper 

Avoid  the  cars,  dragsters,  buildings,  logs  and  other 

obstacles  to  bring  the  frog  safely  home.   Machine 

language  tor  super  fast,  super  smooth  arcade  action. 

Requires  standard  VIC  with  joystick. 
Gallery 

Shoot  rabbits,  owls,  ducks,  and  happy  faces  before 

your  time  runs  out.  Hl-res  graphics  and  continuous 

music  written  in  machine  language  lor  standard  VIC 

with  joystick. 
Pit  by  (c)Kavan 

Hi-res,  arcade  quality.  Get  as  many  bags  as  you  can. 

Joystick,  standard  VIC. 
Aatro-Mlners. 

Hl-res  graphics  and  sound  space  game.  Requires  3k 

or  8k  expansion. 
Panzer  Attack 

Enemy  tanks  are  attacking  and  you  must  destroy 

them.  Hi-res  graphics.  Standard  VIC. 
Padaatrlan  Polo 

Drive  your  car  thru  the  streets.  Based  upon  Death 

Race.  Standard  VIC. 
Yahtzee 

Solitaire  version  of  this  famous  dice  game.  Standard 

VIC. 
Lunar  Command 

Avoid  meteors,  rough  terrain  and  radiation  clouds  to 

rescue  the  astronauts.  Smooth  rolling  meteor  field. 

Standard  VIC.  Keyboard  or  joystick. 
3-  L  Labyrinth 

Escape  from  the  labyrinth.  Shown  in  3-D  perspective 

view  with  randomly  generated  mazes.  Standard  VIC. 
Air  Strike 

Fly  the  new  super  bomber  V-20  on  a  mission.  Stan- 
dard VIC. 
Attack  on  Silo  III 

You  are  the  commander  of  Silo   111.   Defend  your 

country.  Standard  VIC. 
Baeeball  Strategy 

The  excitement  of  baseball  as  a  video  strategic  game. 

Standard  Vic. 
VIc  Poker 

Play  poker  against  the  VIC.  Hl-res  graphics  and  sound. 

Standard  VIC. 
Bonzo  by  (c)  Kavan 

Based  upon  arcade  game.  Climb  the  ladders,  avoid 

the  aliens. 


$20.00 

$18.00 

$18.00 
$17.00 
$14.00 
$14.00 
$12.00 
$18.00 

$14.00 
$11.00 
$12.00 
$12.00 
$14.00 
$20.00 


Coming  Soon  a  gnphic  adventure  for  tfie  expanded  VIC  20.  Look 
tor  many  new  t/f/ei,  and  full  color  packaging. 

Dealers  most  welcome     -     Authors  wanted  I! 


Add  $3.00  for  shipping  &  handling 
Complete  descriptive  catalog  $2.00 
Dealer  Inquiries  are  most  welcome. 


(213)923-9361 
{714)778-5455 


Built  on  a  firm  foundation! 
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Review: 

VisiCalc  Home 
And  Office 
Companion 

Terry  Nelson 
Camas  Valley,  OR 

The  paragraph  began,  "If  your  computer  can  run 
the  VisiCalc  program,  you  can  enter  and  use  any  of 
these  50  models  immediately." 

I  ihougln:  "All  I  need  is  another  book  of  use- 
less, simplistic  cookbook  routines  that  have  no 
application  to  real  life!" 

My  past  experiences  with  books  of  "popular 
routines  in  ABC  BASIC"  were  far  from  satisfying. 
Their  dusty  covers  are  a  constant  reminder  to  mc 
oi  how  not  to  spend  my  money.  I  soon  discovered, 
however,  that  the  VisiCalc  Home  and  Office  Companion 
(henceforth  VHOC)  was  not  quite  what  I  had 
expected,  both  in  the  type  of  applicaiions  addressed 
and  in  their  usefulness  to  my  business. 

The  Approach 

For  each  of  the  50  applications  a  VisiCalc  spread 
sheet  is  shown,  along  with  a  lisdng  of  the  VisiCalc 
instructions  which  will  produce  it.  For  instance,  in 
the  "Grade  Book"  model,  a  spread  sheet  is  shown 
formatted  to  resemble  a  typical  grade  book.  Along 
the  left  column  are  the  students'  names,  and  to  the 
right  are  columns  titled  "SCORE  FOR  TEST  I , 
SCORE  FOR  TEST  2,"  etc.  On  the  far  right  is  a 
column  which  reports  each  student's  test  average. 
The  last  row  of  the  page  displays  the  class  average 
for  each  of  the  tests.  If  you  boot  VisiCalc  and  type 
in  the  lisdng,  the  blank  worksheet  will  be  formatted 
to  resemble  this  grade  book.  Once  you  have  typed 
the  lisdng  in,  you  just  change  the  names  and  scores 
to  your  class  data,  save  the  file,  and  the  grade  book 
is  ready  to  use.  Each  time  you  want  to  look  at  it  you 
boot  VisiCalc,  enter  the  storage  command:  /SL 
GRADE  BOOK,  and  the  book  is  displayed  on  the 
screen.  Since  the  book  is  a  VisiCalc  (lie,  any  time 
you  enter  a  new  name  or  change  a  score  or  put  in  a 
new  column,  you  do  it  through  VisiCalc. 

The  listing  for  each  model  i,s  eas)  to  follow. 
VisiCalc  commands  and  data  are  entered  by  col- 
umn; therefore,  column  A  is  entered  first,  then 
column  B,  etc.  The  commands  are  mixed  with  the 
data,  so  care  must  be  taken  to  follow  the  listing 


exactly.  For  instance,  portions  of  the  lisdng  for  the 
D  column  in  "Sales  Commission  Register"  look  hke 
this: 


>DI:"MISSIONS 
>D4:"        (SALES 
>D  6:/FL"     TO 
>D7:1 
>D  8:3001 


>D29:@SUM(D23...D27) 

The  Selection 

The  VHOC  contains  a  number  of  useful  models 
which  enable  the  user  to  quickly  set  up  meaningful, 
attractive  VisiCalc  files.  The  models  are  organized 
into  seven  categories:  loans  and  investments,  gen- 
eral business,  inventory  control,  advertising  and 
sales,  personnel  and  departments,  personal  finance, 
and  household  aids.  I  was  pleasantly  surprised  to 
find  the  majority  of  the  models  devoted  to  business 
and  finance.  It's  hard  for  me  to  get  excited  about 
reci]>e  conversion  program.s,  tire  rotation  re- 
minders and  other  so-called  household  computer 
applicadons.  There  are  certainly  home  applications 
for  computers,  but  they're  a  bit  more  substantive 
dian  these,  I  h(jpe.  Of  the  three  models  presented 
in  the  household  aids  section,  "Events  Scheduling" 
is  trivial.  "Paint  a  Room"  is  too  complicated  for  a 
simple  room  painting  job. 

Out  of  the  50  models  presented,  about  20  of 
them  are  generally  helpful.  These  make  effective 
use  of  VisiCalc's  features.  The  others  either  lend  to 
be  directed  to  a  small  audience  or  are  more  trouble 
to  set  up  than  they  are  worth  in  terms  of  the  jobs 
they  perform.  "Business  Startup  Worksheet"  might 
be  helpful  to  someone  who  regularly  starts  busi- 
nesses, but  if  and  when  I  ever  start  another  business 
I  won't  spend  an  hour  typing  in  a  model  when  I 
can  jot  down  the  .same  expense  categories  and  total 
them  in  15  minutes.  Similarly,  I'm  not  interested  in 
"Travel  Log."  My  little  auto  record  b(jok  in  the 
glove  compartment  keeps  sufficient  records  of  my 
trips  without  my  having  to  type  in  all  that  informa- 
tion again  at  the  computer  just  to  get  it  neatly 
categorized  on  a  printout. 

I  will  probably  use  several  of  the  better  models 
in  my  own  business.  "Professional  Service  Fee 
Analysis"  is  very  helpful  for  setting  reasonable  fee 
rates  for  your  own  consulting  business.  The  "Sales 
Commission  Register"  elegantly  calculates  .sales 
C(Hunii,ssions  on  a  sliding  .scale  and  keeps  a  running 
year-to-date  tally  on  both  commissions  and  draws. 
If  you've  been  wondering  what  your  net  w(jrth  is, 
"Net  Worth  Statement"  will  remind  you  of  the 
important  assets  and  liabilities  to  consider  and  then 
assemble  them  into  a  convenient  report.  There  are 
stock  and  bond  portfolios,  a  rental  property 
evaluator,  a  cash  flow  anah  zer  and  various  financial 


YOU  ARE  GOING  TO  SMILE! 


-When  you  soe  over20O0  books,  programs, 
and  accessories  we  carry  for  All  Major  Brands 
In  ourComputer'SOURCE  BOOK".  From  Intro- 
ductory level  to  professional, we  cover  It  all. 
Listed  Below  Isjust  a  sample  of  what  we  carry. 
DEALER  INQUIRIES  WELCOME 


jnci 


INTRODUCTORY  BOOKS 
Intraductlon  to  Word  Processing.  Plain  lang- 
uage book  tor  ihose  considefmg  s>  purchase 
4795-OO0076  300pgs.140  lllus        SI  2.95 

How  tDBuythe  Right  Small  Buslnnsfl  Com p' 
ter.  Easy  to  foflowv  book  wiih  'checklist . 
4925-008494    225  pgs,  5  8.95 

Business  System  Buyers  Guide.  This  guide 
Cuts  thru  the  largon  and  simplifies  your  task 
4665-000047       166  pftS  *  S  7.95 

Using  Micros  in  Business.  Essenhai  back- 
ground briefing  forany  buyer  of  hard. or  software 
4410-005152      192  pQt  S  9.95 

Youf  Home  Comj)ut*r.  Mean!  for  ihe  person 
who  fias  no  technical  backgrojnd.-buyino  iips' 
42S0-O0OO22      21 1  pgs  SI  2.9S 

Home  Co'Tipu(er5:Beglnner5  Glossery  & 
Guide.  Terminology,njmbersysterTis.svmbols 
4250-OOOOOZ    147  pgs,  20  lllus.        $10.95 

Why  do  YOU  need  a  Pergonal  Computer? 
Learn  the  1  GO'S  ol  everyday  applications 
4925-004784        320  p9g«s  S  8.95 

Computer  Dictionary  4  Har^dbook.  More  Ihan 
22.000  detinrtiOns.acronyms.abbreviations 
4760-021632       928  pages  S34.95 

Computer  Dlctlor^sry,  More  than  1  2,000  def- 
initions ciearupalmostanyquestion  you  have. 
4760-021652         624  pages.  S15.95 

How  to  Computerize  Your  Small  Business. 
Shows  haw  to  plan  a  tailored  computer  system 
4690-403857      171  pages  S7.95 

How  to  make  MONEY  with  Your  Micro.  This 
book  gives  you  dozens  of  money  making  ideas 
4250-000074         154  pagas  Si  2.95 

Playing  the  Stocks  Bond  Markets  w/ Micros. 

Learn  I  he  p/mcipals  of  investing  m  the  rnarkets 

4SOO-001251        306  pgs.35  tHus        S  9.95 

GENERAL  INTEREST  BOOKS 

Background  Math  for  a  Corflputer  World. 
All  the  basic  maihfacts,lechniques,&  concepts 
4925-008086         308  pages  S  7.95 

Micro's  andtheSR'a.  ThisOook  educates  Ihe 
educator  on  ways  lo  teach  wilh  computers 
4410-005113        192  pages  S  9.75 

[ntro  to  Computer  Music.  The  book  explains  in 
detail  computer  music,  non-iechmcal  how  to' 
4925-086839  313  pages  S14.9S 

1001  Things  to dowithvourPersonalComp 
Time  savingmoney  saving  Sjubl  plain  fun  ideas 
4600-000160       336  pages  S  7.95 

Com puierGraphJcs  Primer.  Only  book  an  the 
market  mat  sho^^s  how  todocomp  animaiLOn' 
4760-021650     1  B4  pgs.  S14.95 

How  to  Troubleshoot  and  Repair  Micro's. 
How  lo  iocaite  &  repair  common  problems 
4725-0029B1  290  pages  S  7.95 

Vislcalc":  Home  &  Office  Companion.  A 
camoendiumof  50  VisiCaic'  mod els5  samples 
4665-000050      182  pgs.12iilus        S15.99 

WordStar  Made  Easy.  In  14  east  lessons  this 
nandy  boofrwiM  I  each  you  the  powerful' features 
5664-000069       125  pages  511.95 

ATARr  BOOKS 

rsO30A  Guide  to  Atari "  400/800  Computers 
Provides  invaluable  material  for  Atari'  users 
4665-000065      458  pages  S16.95 

PAINT.  Create  paintings  ol  your  own  on  rhe 
400/BOO  systems  Both  begimngand  oro  fevels 
4735-005425  529.95 

The  Atari'  Assembler.  Master  assembly  lang 
jage.you  wi1f  need  some  BASIC  experience 
4690-000236       270  pagos  5  9.95 

Atari  ■  GamesS  Rocroatlona.  Provides Cegin- 
-)^ng  or  advanced  j.5ers  with  games S' how  to' 
4690-000242     252  pgs.225  illus     SI  2.95 

Computers  For  People.  This  book  outlines  the 
benefits  and  uses  ol  Atan'  400  or 

Computers  for  People.  This  book  uuthnesihe 
tie nef lis  and  u ses  for  Atari  "400  &  800  Systems 
4250-000064  2Q0  pgs.  47  illus.  S  7.95 
Atari  ■  Basic.  A  line  muo  to  BASIC  program- 
ming Tjrn  from  novice  to  pro  in  week  or  so 
4925-006496  S  6.95 

Atari"  Sound*  Graphics,  Thjs  isaself-paced 
book  to  fully  explore  the  expressive  potentials 
4925-009593  160  pages  S  9.95 

TheVisiCalc"  Book:  Atari'  Edition.  Make  the 
most  of  VfsiCalc  '  capabilities  on  the  Atan  " 
4725-008393        400  pages  Si  4.95 

Inside  Atari"  DOS.  Step  I3y  Step  guide  lo  the 
DOS  sofiware  Complete  with  source  code 
4105-000002         120  pges  S19.95 

GOT  SOMETHING  YOU  WANT  TO  SELL? 
JMC  IS  always  looking  for  newitams  toadd 
toourComputer'SourceBook  ".  Ifyouhave 
a  book,  or  software  for  one  of  the  popular 
personal/home  computer  systems  please 
write  to  us  with  details,  Perhaps  we  can  add 
it  to  the  thou  sands  of  items  we  are  currently 
selling  to  computer  retailers  all  osrerthe  USA 
II  you  have  a  product  you  would  like  to  market 
■but  don't  want  all  the  hassle  D*  packaging, 
promoting. and  producing  the  product-— 
let  us  know,  perhaps  we  can  work  out  a  gen- 
erous Royalty  arrangement  with  you. 


TRS-eO*  COLOR  COMPUTEFI  BOOKS 

55  Colore ompuler  Programs  for  the  Home, 
School  A  Office.  Includes  lots  of  coiorOTaohics 
4060-000005      128  pgs  S  9.95 

55  More  ColorComputer  Prog  rams.  Compan- 
ion volume  to  atnove.more  useful  programs 
4080-000008       112   pgs  5  9.95 

Love  Poems  from  the  Digital  Heart  at  an  elec- 
tronic Computer.  An  Ideal  Valentine! 
4060-000013  96  pgs  5  4.95 

TRS-60'  Color ComputerGraphics.  Connpre- 
hensivc  coverage  of  color  and  graphics  avail 
4725*007864  S14.95 

Color  Computer  Graphics.  A  must  have  book 
for  owners  of  the  TRS-SO'  Color  Computer. 
4080000012        126  pgs  5  9.95 

ColorComputerSongbook.  8ook  of  favorite 
songs  and  classics  to  be  played  on  Color  Comp 
4080-00001 1  96  pgs  S  7.95 

TRS-80~  Color  Computer  Applications.  A 
beginners  handbook  loaded  with  examples 
4690-007670       240  pgs  SI 2.95 

TRS'80'  Color  BASIC.  Self-teaching  guide 
leads  novices  step  by  step  Into  progfammJng 

TfiS-aO"Color  BASIC.  Self-teaching  guide 
leads  novices  step  by  step  into  programming, 
4925-009644        256  pgs  S9.95 

TRS-aO"  Color  Programs.  37  programs  a'e 
fully  documented  in  this  easy  to  follow  book 
4250-000061        323  pgs  SI  9.95 

1  01  Color  Computer  Programming  Tips  & 
Tricks.  PracticaLuseful  iechnigue5&  shortcuts 
40B0-O0O0O7         128  pgs  S  7.95 

LANGUAGE  BOOKS 

Introduction  to  BASIC  Ej^tremelypDpularm- 
1  reduction  to  BASlC.emphasis  on  fundamentals 
4515000022      206  pgs,20  illuS       SI  0.95 

50  More  Programs  In  Basic  for  the  Home. 
School  A  Office.  All  fresh  programs  in  this  vol 
4060-000003         96  pgs  S  9.95 

BASIC  Programming  Primer,  User-lnendly 
fundamentals  book  lor  both  novices  and  pros 
4760-021586  240  pgs  Sit, 95 

Sixty  Chaiiengtrsig  Problems  with  BASIC 
solution.  Learn  more  by  solving  problems 
4410*005180         144  pgs  S  8.50 

Beat  the  Odds.  Micro  simulation  of  Casino 
Games,  Painless  way  to  gamble  your  monkey 
4410-005181        128  pgs  S  B.70 

Introduction  to  Texas  Instrument  BASIC 
A  must  lof  any  TT  owner 

4410-005185  320  pgs  511.95 

BASIC  for  Home  Computers.  A  sensible  and 
compieie  beginning  guide  to  BASIC. 
4925-003204  336  pgs  $  9.50 

BASIC. Vol  II.  Picks  up  whe/e  above  booklet! 
olf, needs  no  special  math  or  science  knowledge 
4925-003500      325  pgs  S  9.95 

Inside  BASIC  games.  Teaches  ihe  reader  how 
to  design  error-free  mteraiive  games.eic 
4795-000055    350  pgs.1  20  illus       514.9S 

BASIC  Programs  for  Home  Financial  Man- 
agement. 33  Uselul  programs  tor  you 
4690-066514        250  pgs.  illus  S12.95 

BASfC-BASJC-English  Dictionary.  This  book 
will  help  you  translate  between  BASlCdralects 
4250-000054      150  pgs  SID. 95 

Basic  Programming  Worksheets.  Printed 
worksheet  forms. dO  sheets  to  pad  30  columns 
4080000802  For  Color  Computer  52.95 
4080-000801  For  Pocket  BASIC  5295 
4080000603   For  Apple'  52.95 

4060-000804  For  IBM"  PC  S  2-95 

4080000805  Universal  SASlCform  S  2.95 

BASIC  lor  Business.  Shows  how  easy  ti  is  lo 
use  a  conputer  tor  general  business  tasks 
4795-000060        250  pgs  512.95 

A  toZ  Book  of  Computer  Games.  Hereare26 
exciting  and  instructive  BASIC  game  programs 
4600-001062    308  pgs.73  Illus.         S  7,95 

40  Computer  Games.  Unbeatable  gsme  coi- 
leciion  from  Kilobaud  Micro  Magazine 
4910-000023  S7.95 

The  BASIC  conversions  Handbook  For  Pet. 
Apple  ■.TRS-CO'  users.  Guide  to  conwertmci 
4410-005534         80  pgs  S  7.95 

SINCLAIR  ZXei  •  BOOKS 

Programming  the  ZX-31  for  Real  Applicat- 
ions. Praciicai  programs  TO  show  ability  of  ZX-8 1 
4250-000090       166  pages  5  9.95 

Making  the  Most  of  VourZX-Sl.  fnformation 
on  how  to  vut\\e  programs  gaines.tncks  etc 
4725004188      128  pages  510.95 

TheZX-ei  Pocket  Book,  Handy  programming 
manual  Ihai  n^jives  you  everything  you  need 
4725-009524      126  pages  S9.95 

Mastering  Machir*e  Code  on  Your  ZX-81. 
First  stinpie  eiKjiish  guide  to  machtne  code 
4725-004261        180  pages  SI  2, 95 

49  Explosive  Games  forthe  2)(-S1 .  Complete 
easy  to  lead  game  rjlesand  program  instruct 
4725-002086      140  pages  S10-95 


APPLE"  BOOKS 

Apple  ll~  Users  Guide.  This  guide  is  Ihe  key  to 
unlockmg  the  full  power  of  your  Apple  II. 
4665-0000-46     385  pgs  SI  6.95 

APPLE'!    Colleclion  of  BASIC  programs  that 
have  been  converted  lo  run  on  Ihe  Apple  IS, 
4665-000066  200  pages.        S14.99 

Assembly  Language  Programming  for  the 
Apple  ir.  Comprehensive  introduction. 
4665-000051  SI  2.95 

Apple"  Machine  Language.  A  machine  lang- 
uage book  that's  tun  and  entertaining. 
4690000230     296  pages/  lllut.       SI  2.95 

Apple"  Interfacing.  Helps  you  to  interlace 
your  Apple"*  to  a  variety  or  electronic  devices. 
4760-021862        208  pgs  $10.95 

Apple"  Programming  Exercies.  17  Easy  to 
read.easy  to  use  eicercies  including  ]*nusic. 
4925-086596        1 92  pages  5  9.95 

Applesoft"  Language,  Compietetextonthe 
AppleSoff  BASIC,  easy  to  understand  book. 
4760-021811  256  page*  51095 

33  New  Apple"  Programs  for  Home,  School 
&OfHce,  Mmorchanges  lor  other  systemstoo 
4080-000016  5  8.95 

101    Apple"    Programming  Tips  &  Tricks. 
Thoroughly  tested  hlnts.secrets  techniques 
4060-000015      128  pages  S  8.95 

Golden  Delicious  Games  for  the  Apple". 
Book  that  lets  readers  create  their  own  games. 
4925-009083        256  pages  512.95 

Apple'  Word  Processing,  independent  and 
obieciivo evaluation  of  Apple'  wor<3  processor 
4700-000005      250  pgs  519.95 

The  VisiCaic'  Book:  Apple'  Edition.  Guide 
to  using  VisiCaic"  productively  on  Apple  ll" 
4725-008397       400  pages  514.95 

Pie  Writer.  One  of  the  fastest. most  efficient  & 
economical  word  processing  systems  on  ihe 
market, great  documentation, uppe;  &  lower 
case.mcremenial  spacing  and  more'  Needs  46K 
4415-012009  40  column  version  5149.95 
4415-013409  80  column  version  5149,95 

Apple'Computer  for  Beginners.  For  the  un- 
miiiated, offers  handson  teaching  guide 
4690-0391  31    304  pgs.  due  Fall  62  $1  2.95 

PROGRAMABUE  CALCULATOR  BOOKS 

PocketComputerProgramming  Made  Easy 
OuiCk  Easy  way  to  nake  your  computer  perform 
4080-000009     128  pages  S  6.95 

35  Practical  Programs  for  the  Casio  PC. 
For  otfice.home.school  ready  to  run  programs, 
4080-000014      96  pages  S  6.95 

Murder  in  the  Mansion  and  otheradventu res 
You  will  have  fun  with  this  assortment  of  games 
4080-000501       96  pages  S  6.95 

Calculators  UserGuide&  Dictionary.  Books 
purpose  to  mmimiie  confusion  ijetween  brands 
4515-000006       425  pages  512.95 

Games, Tricks, &  Puziles  for  a  hand  Calcu- 
Jam  packed  wilh  useluf  and  fun  information 
4250-0OO0O8  91  pages.30  Illus       $4.95 

Programmable  CalC-:How  to  Use  Them.  The 
hovr  to' of  programming  and  compares  brands, 
4515^000008   556  pages  123  illus  Si  5.95 

Computer 'Source  Book' '.Over  2000  books 
programs,and  accessories  for  all  micro  brands 
0001-198207     72  pgs  $2.00  ppd. 


PROTECT  YOUR  INVESTMENT 

Your  Personal  Computer  is  an  expensive  invest- 
ment, if  taken  care  of  it  will  giwe  you  hours  of  en- 
joyment and  operate  trouble  free  for  years  BUT. 
accidents  due  happen,  and  we  suggest  you  fake 
out  somecheap  insurance  to  protect  it.  We  are 
pleased  to  offer  you  these  hi-quality  vinyl  covers 
aU  are  Saddle  Tan  in  a  leatherette  finish. 

4108-000001 
4106-000002 
4108-000003 
4106-000004 
41 08-OOOOOS 
4106-000005 
4108-OOOOOe 
4108-000007 
4106-000008 
4108-QO00O9 
4108-000010 
4106-000011 
4108000012 
4108-000013 
4108-000014 
4108-000015 
4108-000016 
4108-000017 
4108-000020 
4108-000026 


Vlc-20"  Keyboard 
Vic-20~  DatBsetle 
Vic  1515  printer 
VJc  1540  Disk  Drive 
Atatl"  400 
Atari"  400 
Atarr    410 
Atari'  800 
Atari"  810 
Atarr  620 
Atari"  822 
Atari  825 
Atah  a25(w/paper  rolDS1 1 .98 
Apple  III'  S15.96 

Apple  ir  $15.98 

Apple  ir  Keyboard  S  9.98 
Apple  II  Slngfe  Disk  5  5.98 
Apple  II  Dlik(2  stacked)S 9.96 
Texas-lnstru.ggM"  $10.98 
TRS-BO'  ColorComp.  S1 1 .98 


510.98 
$4,98 
510.98 

$9.98 
511.98 
S1 1,98 

$4.98 
S12.9B 
$12.98 

SS.98 

S7.98 
$11.98 


PET/CBM  BOOKS 

Pet'  Pesonal  Computer  Guide.  Discusses  all 
the  4000  and  2000  series,  plus  new  Pet'  Items 

4665-000076      500  pgajllus  SI  5.00 

PeiGraphic*.  Booklet  wiiiheip  you  use  one  of 
the  most  powerful  features  of  the  Pet/CBM, 
4S40-O0O0O2  S  4.95 

32  Basic  Programs  for  the  Pet.  Chock  fud  of 
practical  applications,ed  uses.games&graphics 
4250-000025  267  pgs,5&  illus  $19.95 

PET  fun  and  Games.  30  challenging  games 
for  PET  compute rs,com0lete  detaiisi  instruct. 
4665-000070      170  pgs  $11.95 

PET"  Interfacing.  Demonstrates  how  you  can 
build  numerous  devices  for  interfacing  to  a  PET. 
4760-021795      264  pgs.  $16.95 

VIC-20'  BOOKS 
Vic-20'  Program  mersRef.  Guide.  A  must  for 
any  Vtc  owner^detailed  easy  to  use  manual. 
4100-000110  Approx400pgs  $16.95 
Understanding  Your  Vic. Vol  1.  Beginners 
guide  to  programing  on  the  Vic-20''  Tips*  tech, 
4840-000003       1  4S  pages  Si  1 .95 

4840-000004  Cassetle  SuppJement$7.Q5 
Computers  First  Book  of  Vic.  Collection  of 
the  besi  articles  from  Compute!  Ivlagazine. 
4105-000007     FatI  1982  512.95 

Starting  with  BASIC  on  the  Vic'20", Helps 
novices  learn  all  the  capablities  of  the  Vic-20 
4725-007070    1  28  pgs. due  Fall  62  $12.95 

IBM'BOOKS 
JBIW's"  Personal  Computer.  Background  on 
the  giahts  entry  into  fieid.with  evaluations. 
4700-0001 1 1       303  pages  S14.95 

Using  the  IBM'  Personal  Computer.  A  com- 
plete handbook  showing  what  it  can  dO- 
4725-008183        30O  pages  $12.95 

CONFUSED?  No  one  book  may  offer  all  the 
answers,we  suggest  buying  more  than  one 
book  on  a  subject  to  get  as  many  different  views 
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schedules  for  retail  and  manufacturing  businesses. 
Basic  accounts  receivable  and  payroll  and  inventory 
control  models  are  presented  as  well  as  several 
project  schedules. 

A  word  of  caution  is  appropriate  here,  I  think. 
If  I  were  in  the  market  for  a  bookkeeping  system,  I 
would  look  for  one  witii  as  little  damage  potential 
as  possible.  All  of  these  models  fail  in  this  regard 
since  the  systems  themselves  can  be  easily  modified 
by  the  same  V'isiCalc  commands  thai  are  being 
used  to  update  data.  In  conventional  computer 
bookkeeping  systems,  the  only  way  the  operator 
can  mes,s  the  results  up  is  by  entering  erroneous 
numbers.  In  a  VisiCalc  based  system,  a  few  simple 
one-button  commands  can  wipe  out  entire  columns 
of  data  and  programmed  commands.  Not  only 
that,  but  a  fe%v  more  one-button  commands  will 
wipe  out  the  original  file!  These  are  serious  limita- 
tions. Office  environment  pressures  are  often 
intense,  and,  if  careful  concentration  must  be 
maintained  to  operate  a  system,  there  will  come  a 
day  when  it's  not  maintained  and  the  restdts  can  be 
disastrous.  If  you  plan  to  use  any  of  these  models 
for  bookkeeping,  train  the  operator  carefully, 
make  periodic  file  printouts,  hide  a  backup  disk 
for  your  own  peace  of  mind  and  provide  the 
operator  with  a  library  atmosphere  to  work  in. 

The  documentation  supplied  wil'.i  each  appli- 
cation, in  general,  is  sufficient  to  explain  ambiguous 
data  titles  and  operation  procedin-es;  however,  the 
VHOC  is  not  a  business  or  investment  primer.  The 
"Mini  Accounts  Receivable"  model  is  a  workable 
ledger,  but  don't  expect  to  learn  bookkeeping 
procedures  for  accoiuits  receivable  trom  the  half- 
page  of  documentation  given  with  it. 

The  majority  of  the  models  presented  in  the 
VHOC  are  useful  and  practical  helps  for  investment 
analysis  and  business  planning.  Every  VisiCalc  user 
coidd  probably  apply  at  least  two  or  three  of  these. 
The  models  themselves  are  excellent  examples  of 
how  to  format  the  VisiCalc  worksheet  to  print 
professional  looking  expense  reports  and  balance 
sheets.  With  careful  consideration  of  the  limitations 
inherent  in  the  VisiCalc  "operating  .system,"  several 
of  these  models  can  be  used  effectively  for  book- 
keeping. The  authors  have  effectively  shown  how- 
to  use  VisiCalc  in  applications  for  which  I  never 
would  have  considered  VisiCalc.  If  none  of  the 
models  had  been  useful  to  me,  the  book  would  still 
have  been  a  valuable  purchase  for  that  education 
alone. 

VisiCalc: 

Home  and  Office  Companion 

OsbornclMcCrau-  Hill 

$15.99  paJMihacli 

182  pages  © 


THE  STONE  AGE  MEETS  THE  COMPUTER  AGE! 
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Atan  (coming  soon  on  other  computers). 
Challenge  a  fnend  or  pt  your  skills 
against  a  fDrT^^datJlecamputfi^appo^ent 
in  an  attempt  to  gam  control  of  the 
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manual  leads  you  through  the  use  of  Circuit 
Solver  using  sample  problems  which  have 
practical  application 
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Review: 


Speech 
Synthesizers 
For  Atari 
And  Apple 

Charles  Brannon,  Editorial  Assistant 
Tom  R,  Halthill,  Features  Editor 


Let's  be  honest.  How  many  of  us  have  watched  Star 
Trek  on  TV  without  wishing  that  our  computers 
could  talk,  loo? 

Synthesized  speech  has  been  around  for  a  few 
years  now,  bui  has  cost  hunchcds  of  dollars,  even 
on  microcomputers.  liiat's  why  two  new  speech 
products  for  the  Atari  and  Apple  have  stirred  so 
much  interest  -  their  quality  sets  a  new  high,  their 
prices  a  new  low. 

The  Alien  Group's  new  Voice  Box  ranges 
from  $139  lo  $21."),  while  Don't  Ask  Computer 
Software's  revolutionary  synthesizer  on  a  disk  — 
Software  Automalk  Mouth  {S.A.M.)  — checks  in  for 
even  less  at  $59.95  (Atari  version)  and  $124.95 
(Apple  version).  Both  are  capable  of  siartlingly 
human-like  speech. 

The  two  products  approach  the  problems  of 
speech  synthesis  in  quite  different  ways,  however. 
The  Voice  Box  is  a  plug-in  "little  black  box"  sup- 
p(j)-ted  by  machine  language  programs  that  allow 
you  to  create  and  store  dictionaries  of  frequently 
used  words.  S.AjM.,  however,  is  entirelv  software- 
based,  using  no  hardware  at  all  (except  for  a  simple 
digital-to-analog  converter  and  amplifier  board  in 
the  Apple  version). 

Since  both  products  hit  the  market  at  almost 
the  same  instant,  and  since  both  are  for  two  of  the 
most  popular  personal  computer  systems,  there's 
bound  to  be  brisk  competition  as  people  line  up  on 
each  side  of  the  uhich-is-best  fence.  Therefore, 
we'll  state  up  front  that  neither  will  be  declared  the 
clear-cut  victor  here;  both  are  good  products,  and 
each  has  its  strengths  and  weaknesses. 

Keeping  that  in  mind,  we  can  explore  several 
criteria  for  evaluating  microcomputer-based  speech 
synthesizers.  These  include  speech  quality,  versatil- 
ity, and  the  ease  of  incorporating  speech  into  user- 
written  programs. 


Is  It  Human? 

Speech  quality  is  probably  the  most  important  of 
these.  How  closely  does  the  synthesized  speech 
simulate  human  speech?  Both  S.A.M.  and  the 
Voice  Box  speak  in  recognizable  tones  which  ap- 
proach human  speech  very  closely.  Both  voices  are 
male,  not  because  the  programmers  were  sexist, 
but  because  female  voices  are  liarder  lo  synthesize 
due  to  their  wider  dynamic  range. 

S.A.M.  speaks  with  a  definite  accent,  although 
the  nationality  is  hard  to  place.  To  some  it  sounds 
somewhat  Scandinavian,  perhaps  Swedish.  Then 
again,  it  might  be  F.ast  EiM'opean.  At  any  rate, 
S.A.M.  speaks  Flngiish  as  if  it  were  a  second  lan- 
guage. This  is  not  intended  as  criticism;  on  the 
contrary,  S.A.M.  talks  very  brightly,  enunciating 
words  and  syllables  with  a  sense  for  inflection  and 
accent  that  is  quite  amusing.  Some  syllables  sound 
sort  of  thick  or  fuzzy  (especially  a  "th"),  as  S.A.M. 
struggles  to  do  with  silicon  chips  what  a  person 
does  with  a  tongue  and  palate. 

The  Voice  Box  is  distinctly  different.  It  speaks 
in  a  smoother  voice  than  S.A.M.,  without  as  manv 
fuzzy  syllables,  although  it,  too,  has  trouble  with 
certain  sounds  (a  "g"  resembles  a  "d").  However, 
the  Voice  Box  tends  to  speak  in  a  monotone  when 
converting  plain  English  to  speech,  while  S.A.M. 
adds  its  own  unique  intonation.  If  the  Voice  Box 
speaks  with  any  accent  at  all,  it  is  "computerese": 
neutral,  imemotional.  The  nuances  are  hard  lo 
describe,  but  the  results  are  that  the  Voice  Box 
tends  to  offer  the  more  human-like  tone.'i,  while 
S.A.M.  tends  toward  more  human-like  speech 
patterns. 

To  put  this  another  way,  if  you  were  to  have 
each  synthesizer  read  a  plain  English  sentence  over 
the  telephone  to  a  person  who  was  unaware  that  a 
computer  was  speaking,  the  Voice  Box  would  be 
quickly  identified  as  a  computer,  while  S.A.M. 
might  more  easily  pass  as  a  human,  albeit  one  with 
a  heavy  foreign  accent. 

Remember,  though,  we're  talking  about  each 
product's  ability  to  interpret  plain  English.  English 
is  a  formidable  challenge  because  it  is  a  language  of 
as  many  exceptions  as  rules.  To  program  a  com- 
puter with  a  complete  knowledge  of  English  pro- 
nunciation —  to  distinguish  between  though,  bough, 
and  tough,  for  example,  would  require  massive 
amounts  of  lime  and  memorv. 

Considering  this  difficulty,  S.A.M.\  text-to- 
speech  "Reciter"  program  works  smprisingly  weW. 
Given  ordinary  English  text,  the  Reciter  will  pro- 
nounce it,  even  adding  inflection  automatically. 
The  Voice  Box  uses  a  "dictionary"  to  memorize 
words  you  "teach"  it.  If  it  learns  manv  common 
patterns  such  as  "ch",  "ou",  etc.,  it  can  simulate  a 
simple  texi-to-speech  algorithm.  The  advantage  of 


FRIENDLY  SERVICE 
APPLE  SOFTWARE 


^k  commodore 
VIC20 $179 

VIC  l530Dataselte i  59 

VIC  1540  Disk  Drive 1299 

VIC  1525Graphlcs  Printer $309 

VIC  1210  3KMBmDryExpandaf $  ** 

VICIIIOSK  Memory  Expander S  52 

VIC  1 1ll  16K  Memory  ExpandSf S  92 

VIC  101 1  RS  232  Terminal  Interface . .  J  43 

VIC  121 1  Super  Expander S  52 

VIC  1212  Programmers  Aid  Cartridges  45 
VIC  1213  VIcmon  Machine  Language 

Monitor S  45 

VL  102  Introduction  to  Basic 

Programming S  21 

VT  106A  Recrealton  Pack S  45 

VT  107A  Home  Calculation  PacK i  45 

VT164  Programmable  Ctiaracter  Set  J  12 

ViC  1600  VIcmodem $  89 

VIC  1311Joysticl< S     S 

VIC  1312  Game  Paddles S  16 

VM  Programmers  ReferenceGuido,,$  14 

VIC  Software 

Avenger  ■  S  23 

Super$lo( S  23 

Super  Alien S  23 

Jupiter  Lander , .  -S  23 

Draw  Poker $  23 

Midnight  Drive S  23 

Radar  Bat  Race t  23 

Raid  on  Fort  Knox S  23 

Sargon  II  Chess $  29 

Super  Smash S  23 

Cosmic  Cruncher  S  23 

Gorf S  29 

Omega  Race   *  29 

Money  Wars *  23 

Menagerie I  23 

Cosmic  JailtJfeali  i  23 

Clowns * '  - S  23 

Garden  Wars  S  23 

SeaWosr i  23 

Adventureiand S  29 

PirateCove S  29 

Mission  Impossible S  29 

The  Count S  29 

Voodoo  Castle S  29 

TheSky  is  Falling S  23 

Mole  Attack $  23 

Bingo  Speed  Malh S  23 

Home  Babysitter $  23 

Visible  Solar  Syslem S  23 

Personal  Finance i  29 

United  Microware 

Spiders  ol  Mars S  34 

MeteorRun S  34 

Amok(C) $  17 

Alien  Blitz  (C) S  17 

Skymath S  12 

Space  divtsion S  12 

Super  Hangman .».«....$  14 

The  Alien  S  17 

3D  Maze S  12 

Kosmic  Kamikaze S  17 

SubChase  S  17 

AmoklCT) S  27 

Renaissance  S  34 

Alien  Blitz (CT1 , S  27 

Cloud  Burst I  27 

Satellites  and  Meteorites $  34 

Outworld   S  34 

Creative  Software 

Black  Hole t  36 

Trashman I  36 

Astrobllti i  36 
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Apple  Panic $  36 

Choplilter I  36 

Serpentine S  36 

American  Peripherals 

Snakman S  18 

A3trobase-2001 J  10 

Victorolds i  25 

Intruder-Scramble S  18 

Mobile  Attack  -.S  25 

Crack »  25 

Guardian S  25 

Quari( S  25 


Lazer  Maze S  20 

Federation S  20 

Shootout  at  the  O.K.  Galaxy $  19 

Sea  Fox S  20 
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Mars  Cars S  20 

Money  Muncher S  20 

Vortex $  20 

Pandora's  Box J  20 

HlghOfbit S  20 

Kamikaze -  .  $  23 

Shuttle  Intercept J  23 

Free  Fall ..$  20 

Wayoul t  27 

The  Blade  of  Blackpool S  27 

AliBabai  the  Forty  Thieves S  22 

Guadacanai $  39 

The  Cosmic  Balance $  27 

Galactic  Gladiators S  27 

Juggles  Raintww S  30 


Bumble  Games $  39 

Bumble  Plot S  39 

Gertrude's  Secrets i  49 

Gertrude's  Puzzles  S  49 

Rocky's  Boots 149 

Pest  Patrol S  20 

Lunar  Leeper $  20 

Cannonball  Blitz $  23 

Laffpak $  23 

Frazzle S  17 

Firebug .$  17 

S.E.U.I.S t  27 

Snooper  Troops  #1 1  30 

Snooper  Troops  #2 t  30 

Story  Machine t  23 

Face  Makei   *  23 

Lazer  Silk S  20 

Zenith *  23 

Phaser  Fire S  20 

Prisoner  II *  22 
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Slagh24KMemorv  Board  — VIC  20 $  145 
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Amdex  Color  II  Monitor $  759 

NEC  3510  Printer $1699 

Mlcroline  84  Printer $1089 

The  Qrappler  Plus  $  139 

Novation  Apple  Cat  II  Modem $  329 

Verbatim  Dlsks(BoK) $    27 

Anadex  Printer $1289 

Hayes  Smartmodem  1200 $  539 

Hayes  Chronograph $199 

System  Saver  Fan $    65 

The  Joyport $    53 

WicoTracltball $    49 

WIco  Joysticit $    23 

WIco  Joystick  Deluxe $    26 

WIco  Famous  Red  BalUoystIck S    24 

Computer  Outlet 

Park  Place  —  Upper  Level 

1095  E.  Twain  —  (702)  796-0296 

Las  Vegas,  Nevada  89109 

Call  Toll  Free  800-634-6766 
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The  Gauntlet $  24 

Sherwood  Forest i  23 

The  Queen  ot  Phobos S  23 
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Amoeba  Man $  24 

Marauder S  24 

Knight  ot  Diamonds S  24 

Cytfon  Masters i   27 

Star  Blazer $  22 

Swashbuckler i  23 

Twerps -  -  - i  20 

Minotaur S  23 

Lemmings   ,  .   S    20 

Bandits --  s  23 
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Froggei S  23 
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Serpentine S  23 
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Escape  (A2-SG1) S  22 

Congo ,  i   23 
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Pig  Pen $  20 
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Threshold S   27 

Ti  me  Zone S   65 

Ulysses  &  The  Golden  Fleece  $  23 

Gorgon S   27 

Ceiling  Zero $   20 

Rasler  Blaster $    20 

Business 

Screenwriter  II $  89 

Visicalc3  3 J  179 

The  Word  Handler 1129 

Magic  Window t  $S 

Magic  Mailer i  45 

Magic  Words  $  45 

Real  Esiate  Analyzer  II  S  125 

Supercalc i  185 

PFS:  Report  (New) I  65 

The  General  Manager J  97 

D.B.  Master  $  159 

Pascal  Programmer {  89 

Pie  Wriler J  95 

Wordstar $  219 

Datalan i  129 

Dalalink  $  65 

Ttie  Home  Accountant -E  52 

Peripherals 

Micromodem  II $  269 

Novalion  Appfe-Cat  II  Modem  .         S  319 

The  Jovport  ...-,$     53 

The  Grappler  Plus I  129 

Game  Paddles S     28 

Ramplus-32K S  159 

Card  Reader 11219 

The  Clock $  229 

Rana  Elite  One  Oisv  Drive       $359 

System  Saver S    65 

NEC  3510  Printer      11699 

NEC  12'Green  Screen  Monitor  .    .  .S  169 

Microline  84  Printer S1089 

Amdek  Color  II  Monitor S  759 

Versa  Writer  Graphics  Tablet S  239 

Bamcard I  139 

Soltcard S  269 

The  Computer  Ouilet  is  an 
associate  of  The  Computer 
(.earning  Center  For  Chil- 
dren We  are  experts  in 
educational  technology  and  can  custom 
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We  have  one  ot  the  vtorlii's  largest 
educational  software  inventories  featur- 
ing ouf  own  Computet  Learning  Center 
software. 

Ten  Little  Robots  (ATARII    .  J1295 

Pre-SchoalMath|ATABH  .  -  S19  95 


ATARI  "    NEW  LOWER  PRICES 

TOP  SELLERS 


Atari 


800 16K     $619 

800  48K     $714 

(with  ineiilc  3>K  beird) 

800  48K     $779 

(with  Alfri  mMnaiy) 

400 16K .  .$269 

410Recorder S  75 

810  Disk  Drive -   $439 

825  Printer , .  S579 

830  Modem ,  .$155 

B50  Interface $169 

481  Entertainer $  79 

482  Educator _    ,    $119 

483  Programmer $  55 

484  Communicator $299 

85316KBam $  79 

The  Bookkaeper  Kit $169 

ATARI  Software 

CX4104  Mailing  Lis!  $  19 

CX404  Word  Ptooessor $115 

CXL4007  Music  Composer $  45 

Programming  2  4  3 $  22 

Conversational  Languages $  45 

CX40ie  Pilot $  59 

CX405  Pilot $  99 

CXL4003  Assembler  Editor $  45 

CX81 26  Microsoft  Basic $  67 
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CXB130  Caverns  of  Mars S  29 

CXL4020  Centipede $33 

CXL4006  Super  Breakout $  28 
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CXL4009  Computer  Chess $  28 

CXL40tl  Star  Raiders $  35 

CXL4012  Missile  Command $  2B 

CXL4013  Asteroids $  28 

Ttie  Bookeeper $105 

Home  Filing  Manager $  37 

Atari  Speed  Reading .$  54 

My  First  Alphabet S  26 

Business  &  Utilities 

VIslealc $169 

Mall  Merge $  20 

Data  Perfect $  75 

Letter  Perfect $105 

Text  Wizard $  65 

Disk  Detective $  20 

Datasm  65  2.0 $  59 

File  Manager $  65 

Syn  Assembler $  34 

Page  6 $  20 

Atari  World $  39 

K-Dos $  59 

Micropainter  $  23 

ColorPrint  $  27 

Lisp  Interpreter $  79 

Bishops  Square $  20 

Graphic  Master ...,.$  27 

Graphic  Generator $  17 

Basic  Compiler $  65 

Programming  Techniques 

Display  Lists  $  17 

Horiz/Vert  Scroll $  17 

Page  Flipping $  17 

Basics  of  Animation ,  .$    17 

Player  Missile  Graphics $  24 

Sound $  17 

Data  Files _ $  24 

for  Fast  Defivery.  send  cerlitied  or  cashier 
c'tecfcs.  money  offers,  or  aired  bank  wire 
Iranslers.  Personal  checks  allow  1  to  3 
weeks  ro  clear  Prices  rellecl  a  cash  dis- 
count only  arjd  are  subject  to  change. 
Shipping— Software  (S2.00  Minimumj. 
Hardware — call.  Foreign  irtquifies  inviteti 
—  add  tS  %  for  shipping.  Nevada  residents 
add  sales  tat. 


Temple  of  Apshal $  27 

Raster  Blaster $  20 

Apple  Panic $  20 

Crossfire ..,..,...,.. $  20 

Threshold $  27 

Mousekattack $  23 

Krazy  Shootout $  34 

Deadline $  34 

Tumble  Bugs  $  20 

Pool  1.5 $  23 

Crypts  ol  Terror $  23 

Hlchochel $  15 

Empire  of  (he  OvermintJ $  23 

Tanktics $  20 

MatchRacefs $20 

Wiz  4  Princess $  22 

Mission: Asteroid  $  17 

Alt  Bafta  S  the  Forty  Thieves $  22 

The  Shattered  Alliance $  27 

BugAltack $  20 

Canyon  Climber $  20 

Shooting  Arcade $  20 

Pacific  Coast  Highway $  20 

Clov^ns  &  Balloons $  20 

GhosI  Hunter $  23 

Preppie $  20 


Rear  Guard $  17 

Lunar  Lander $  17 

War $17 

Star  Warrior $  27 

Invasion  Orion $  17 

Dragon's  Eye $  20 

Crush,  Crumble  &  Chomp $  20 

Jawbreaker  $  20 

Pathfinder $  23 

ZorkI $  27 

Zorkll $  27 

Action  Quest  $  20 

Softporn  Adventure $  20 

Deluxe  Invaders $  23 

Protector $  23 

Dodge  Racer $  23 

Chicken   $  23 

Nautilus $  23 

Alien  Hall $  15 

MarTesoro $  17 

Galaci<cCtvese $  20 

Alien  Swarm .$  23 

Intruder $  23 

Lords  of  Karma $  15 

B-1  Nuclear  Bomber $  12 

Rescue  at  RIgel $20 


***  SPECIALS  OF  THE  MONTH  *** 

ELEPHANT  DISKS  (BOX) $  22 

HAYES  SMARTMODEM $229 

FRIENDLY  TERMINAL  SOFTWARE  PACKAGE  (ATARI) $  39 

MOSAIC  32K  RAM $  99 

RAMDISK(128K) $429 

AMDEK  COLOR  I  MONITOR $329 

PERCOM  DOUBLE  DENSITY  DRIVE $679 

NEC  e023A  PRINTER $479 

K-DOS $59 

OS/A  +  $  59 

BASIC  A  +    $  59 

FLIP  N'  SORT  DISKETTE  BOX $  21 

(Holds  50  Diskettes) 
FLIP-SORT  CARTRIDGE  BOX .  .  .$  21 

(Holds  10  Atari  Computer  Cartridges) 

AXIOM  GP-100  GRAPHICS  PRINTER $299 

AXIOM  IMP-4  GRAPHICS  PRINTER $499 

Computer  Outlet 

Park  Place  —  Upper  Level 

1095  E.  Twain  —  (702)  796-0296 

Las  Vegas,  Nevada  89109 

Call  Toll  Free  800-634-6766 

We  accept  Major  Credit  Cards 

Mon.-Fri.  8  A.M.-6  R  IVl. 

Sat.  9  A.M. -5  R  M. 


NEW 

Atari 

Atari  Program  Exchange 

Salmon  Run $  19 

Galahad  and  The  Holy  Grail $  19 

Seven  Card  Stud $  13 

Advanced  Music  System $  23 

ElementarvBiology $25 

FroBmaster  $  19 

CtteckerKIng $  19 

Automated  Simulations 

Upper  Reaches  of  Apshal $  15 

CurseofRa  $  15 

King  Arthur's  Heir $  20 

Escape  from  Vulcan's  lale $  20 

Crypt  of  the  Undead  $  20 

TheNlgtvtmare $  20 

Broderbund 

David's  Midnight  Magic $  23 

Track  Attack $  20 

Star  Blazer $  22 

Choplifter $  23 

Deadly  Secrets  $  23 

StellarShultlB $  20 

Datasoft 

Spell  Wizard $  53 

Sands ofEgypt $  27 

O'Riley'sMine $  23 

Rosen's  Brigade  $  23 

Fathoms  Forty $  23 

Gebelli 

Doctor  Goodcode's  Cavern $  20 

Firebird $  34 

Embargo $  34 

Innovative  Design 

Pool  too $  27 

Speedway  Blast $  27 

JV  Software 

Ghost  Encounters $  20 

KByte 

l^-razy  Kritters $  34 

K-Star  Patrol   $  34 

K-Razy  Antiks $  34 

L  &  S  Computerware 

Crossword  Magic   ...,...$  34 

Ligtntning  Software 

Master  Type $  27 

On-Line 

Frogger $  23 

Ulysses  and  The  Golden  Fleece $  23 

Ultima  I $  27 

Ultima  II $  39 

Roklan  Coip. 

Gorf  (d) $  27 

Wizard  of  Wor(d) $  27 

Anti  Sub  Patrol  (d) $  20 

Gorf  (CT) $  30 

Wizard  of  Wor  (CT) $  30 

Anil  Sub  Patrol  (C) $  15 

Sentient 

Cyborg $  23 

Gold  Rush  $  23 

Sirius 

Space  Eggs $  20 

Sneakers  $  20 

Cyclod  $  20 

Snake  Byte $  20 

Bandits $  23 

Way  Out $  27 

FastEddy $20 

Deadly  Duck $  20 

World  War  I $  23 

Beanie  Bopper $  23 

Strategic  Simulations 

Battle  of  Shiloh $  27 

Tigers  in  the  Snow $  27 

The  Cosmic  Balance $  27 

Synapse 

Slime $  23 

Shamus $  23 

Apocalypse $  23 

RaptHUan $  23 

Picknick  Paranoia $23 

Claim  Jumper  $  23 
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such  a  dictionary  is  that  you  can  be  sure  it  will 
pronounce  a  memorized  word  correctly. 

The  Atoms  Of  English 

Much  higher  quality  speech  is  attainable  by  using 
.  phonemes.  Phonemes  are  the  "atoms  of  English,"  as 
S.A.M.'s  manual  puts  it  -  the  basic  soimds  upon 
which  all  spoken  words  in  the  language  are  based. 
There  are  only  about  50  or  60  of  these. 

Both  products  allow  you  to  define  words  using 
special  combinations  of  letters,  numbers,  and  sym- 
bols representing  these  phonemes.  For  instance. 
S.A.M.'s  Reciter  has  a  little  trouble  pronouncing 
the  word  "synthesizer."  A  much  more  accurate 
result  can  be  obtained  by  leaving  the  Reciter  pro- 
gram and  entering  the  word  as  a  series  of 
phonemes:  "SIH4NTHAXSAYZER." 

The  Voice  Box  uses  a  similar  set  of  phonemes. 
An  example  for  the  same  word  would  be  "SI2N- 
TH-ES-L:H3-AH2-V-ZER."  Hyphens  are  used 
with  the  \'oice  Box  to  separate  the  phonemes.  To 
add  inflection  to  words  and  syllables,  you  use  slashes 
-  a  forward  slash  (/)  raises  the  pitch  and  a  backward 
slash  (\)  lowers  it. 

Yes,  the  phonemes  look  like  alphabet  soup, 
but  vou  must  use  them  for  tricky  English  words  if 
you  want  acctn-ate  speech.  Each  product  lets  you 
vary  the  pitch,  speed,  and  inflection  of  speech  in 
enough  wavs  so  that  virtually  any  English  word  is 
pronounceable.  Again,  S.A.M.  does  this  entirely 
with  software,  while  the  Voice  Box  has  an  additional 
tuning  knob  which  lets  you  adjust  the  overall  speed 
and  pitch  of  the  speech  from  sU)w  and  guttural  to 
fast  and  squeaky,  very  much  like  changing  the 
speed  of  a  tape  recorder. 

In  addition  to  pitch  control,  S.A.M.  also  lets 
you  vary  overall  speed,  and  independently  stress 
words  or  syllables  with  eight  levels  of  emphasis. 
Such  phoneme-based  text  is  hard  to  program  and 
read,  but  it  produces  some  incredibly  high-quality 
speech. 

The  Voice  Box's  ten  pages  of  documentation 
include  a  phoneme  list  with  example  words.  S.A.M.'s 
40-page  manual  has  a  very  helpful  15-page  dic- 
tionary of  common  words  and  their  phoneme 
equivalents  pre-defined  for  you. 

Programs  That  Talk 

Both  products  allow  you  to  incorporate  speech  into 
your  own  BASIC  language  programs.  You  can 
now  have  talking  aliens,  game  instructions,  audible 
error  messages,  and  practically  anything  else  you 
can  think  of. 

Both  synthesizers  require  that  their  machine 
language  programs  be  loaded  along  with  your 
BASIC  program  and  called  as  subroutines.  The 
text  to  be  spoken  is  contained  in  a  string  variable. 
Software  included  with  the  Voice  Box  provides  a 


"skeleton"  program,  complete  with  the  machine 
language  necessary  to  use  the  "black  box,"  that  you 
can  add  to  your  own  program.  .\Uernatively,  you 
could  start  with  the  framework  program  and  build 
your  application  around  it. 

S.A.M.  "boots"  (automatically  loads)  from  a 
copy-protected  diskette.  It  is  simpler  to  interface 
with  your  BASIC  program,  requiring  only  one 
setup  statement,  and  two  statements  to  "call"  S.A.M. 
Remember,  however,  that  you  must  always  load 
the  actual  S.A.M.  synthesizer  from  the  special  disk. 
The  text-to-speech  Reciter  program  is  just  as  simple 
to  use,  but  must  be  accessed  from  a  separate  disk 
you  prepare.  And  since  5.^4. A/,  is  all  software, 
it  consumes  much  more  user  memory  than  the 
Voice  Box. 

The  Atari  version  o{ S.A.M.  blanks  out  the 
screen  as  it  speaks,  precluding  the  possibility  of 
synchronizing  speech  with  graphics.  However,  the 
original  screen  image  always  retinns  when  S.A.M. 
has  finished.  The  Voice  Box  does  not  blank  the 
screen,  but  the  softwaie  which  ch'ives  it  waits  until 
the  speech  is  done,  causing  a  similar  freeze  while 
the  box  is  talking.  This  can  be  circumvented  with 
tricky  machine  language,  and  documentation  is 
provided  to  help  advanced  users  access  the  Voice 
Box  from  the  machine  language  level.  There  also 
is  a  way  to  stop  5,.4.jVf.  from  blanking  its  screen, 
using  a  simple  POKE,  but  the  result  is  extremely 
distorted  speech  that  is  impractical  for  most 
applications. 

Synthetic  Shakespeare 

Aside  from  the  machine  language  driver  programs, 
both  products  supply  various  uitlities  and  demos. 
5.j4.A/.  pro\ides  a  guess-the-number  game,  a  simple 
talker  program,  and  a  set  of  fotir  famous  speeches 
-  from  the  Gettysburg  Address  to  Hamlet's 
soliloquy. 

The  disk  or  cassette  supplied  with  the  Voice 
Box  includes  the  aforementioned  skeleton  pro- 
gram; a  "help"  demo  that  shows  iiow  to  program 
accurate  speech;  a  "talking  head"  that  lip-syncs 
with  the  voice;  and  two  versions  of  a  talker  program 
for  16K  or  32K  RAM  machines.  The  extended 
32K  version  includes  a  random  sentence  generator 
which  utters  outrageous  phrases,  not  unlike  some 
of  the  stream-of-consciousness  poetry  poptilar  in 
the  50s  and  60s.  y\n  example:  "Thai  desk  quickly 
loves  your  rabbit  if  a  ham  sandwich  sits  on  my  big 
small  girl  when  your  rabbit  sleeps." 

The  V'oice  Box  is  (at  the  moment)  the  onlv 
product  usable  on  cassette-based  systems,  \\ith 
abridged  support  software  available  on  cassette. 

A  Singing  Computer? 

Although  untested,  a  singing  version  of  the  Voice 
Box  is  available  for  the  Apple  at  a  higher  price. 
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The  Voice  Box's  "Talking  Face"  progiam  babbles  in  lip-sync 
with  the  random  sentence  generator. 

Speech  synthesis  is  remarkable,  but  a  crooning 
computer  is  radical.  This  represents  what  is  sure  to 
be  a  fascinating  future  for  microcomputers.  Who 
knows?  Within  a  few  years,  maybe  your  computer 
will  be  reading  COMPUTE!  to  you! 

Software  Automatic  Mouth 
Don't  Ask  Computer  Software 
2265  Weslwood  Blvd.,  Suite  B- 1 50 
Los  Angele.s,  CA  90064 
$59.95  Atari  (Requires  32K) 
$124.95  Apple  (Requires  48K) 

Voice  Box 
The  Alien  Croup 
27  W.  23rd  St. 
NewYork,NY  iOOIO 
$169  Atari  (Requires  1 6K  or  32K) 
$139  Apple  (Requires  32K  and  speaker) 
$215  Apple  (Includes  speaker,  ROM  dictionaij,  and  singing 
capability)  ^ 


■reRMDO^ALL 


RADIO  MODEM 


Use  your  computer  to 
send  and  receive 
MORSE  CODE,  BAUDOT 
and  ASCII  over  a  Radio. 
Copy  NEWS  and  weather 
services,  Hams  and  more! 


*^     .«>    NECESSITIES  FOR 


[Computer  pl)   APPLE  AND  ATARI 


APPLE  DISK 


NIBBLES  AWAY  II 
SUPER  DISK  COPY 
APPLE  SPICE 
DOS  BOSS 
UTILITY  CITY 
HI-RES  SECRETS 

BMC  14'  COLOR  MONITOR 
ATARI  400  iek 
ATARI  400  32ll 
PROWniTER  I 


59.95 
24.95 
24,95 
21.95 
24.95 
99.95 

268.B5 
23S.SS 
32fl.9S 
479.95 


ATARI  (OASSETTE,  (D)ISK,  (B)OOK 


INV.  TO  PROGRAMMINQ  #1 
INV.  TO  PROGRAMMING  #2,  3  Ea 
TRICKY  TUTORIALS  #1-6  Ea 
TRICKY  TUTORIALS  #7 
MICROSOFT  BASIC 
MACROASSEMBLER 
1ST  OR  2ND  BOOK  OF  ATARI 
DE  RE  ATARI 
TECHNICAL  REf  NOTES 
INSIDE  ATARI  DOS 


ei.08     (C) 


jg  Q£ 


rtrt  nn 


(C) 
(C) 
(D[ 
(Dl 
(Dl 
(B) 
(B) 
(B) 
IB) 


19.95 
24.95 
16.95 
24.95 
69.95 
69.95 
10.95 
17.95 
24.95 
16.95 


CQMPJTER  PLACE 


P.O.  Box  6007-169  1698  Market  St. 
Redding,  CA  96001     Ph.916-221-1312 

Wb  are  a  retail  computer  store  In  Ihs  downtown  shopping  mall.  We  have  Ifie 
largest  selection  oi  computer  Items  you  are  ever  likely  to  see.  Stop  In  and  see 
us.  Mall  ofder  terms:  Cashier's  check  qr  money  order.  Cliarge  cards  add  4V9, 
Add  3%  shlppina  and  handling  (minimum  J2,50|-IIPS  ground.  No.  CO.D.'s.  CA 
resldsnls  add  sales  tax.  Prices  subject  to  change  without  notice. 


<m 


(209)  634-8888  /  667-2888 


1125  N.  Golden  Stale  Blvd.       ^ 
Turloct,  California  96380  ^~ 


Call  or  Write 
for  information 


A_  0 

SERVICE... 

a  nonexistant  word  in 
computer  language? 

Now  you  can  get  FACTORY  AUTHOR- 
IZED service  for  your  Commodore  or 
Atari  computer  and  peripherals  at  reason- 
able cost.  Minimize  your  down  time 
frustration  and  expense.  Extended  war- 
ranty available  for  most  products,  too! 

CALL 

717-327.1450 

Micro  Computer 

Service  Center 

477  E  Third  St.,  WiHiamsport,  PA  17701 
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Review: 


VIC-20 

Cartridge 
Games 

(VIC  Firmware) 


Harvey  B.  Herman 
Associate  Editor 


In  recent  months,  a  flood  of  new  VIC  games  has 
hit  the  market.  Two  excellent  ones  from  UMI 
could  keep  the  kids  busy  for  weeks,  or  at  least  until 
better  ones  come  along. 

Spiders  Of  Mars 

This  game  is  reminiscent  of  the  arcade  version  of 
Defenders.  It  begins  with  a  demonstration  of  the 
action  and  allows  a  choice  of  skill  levels.  I  like  these 
features  in  any  program.  This  program  also  uses 
color  and  sound  quite  effectively,  something  I  look 
for  in  all  VIC  software. 

Your  character  is  a  fly  on  the  planet  Mars.  (I 
normally  would  not  pick  a  fly  as  my  role  model, 
but  this  did  not  detract  from  the  game.)  Spiders, 
hornets,  bats,  and  dragonflies  are  out  to  get  you,  as 
they  would  be  on  Earth.  You  get  three  flies  (turns) 
at  the  start  and  an  extra  fly  every  10,000  points. 
The  fly  is  controlled  by  either  the  keyboard  or  a 
joystick  (user's  choice). 

You  shoot  neutron  missiles  at  the  other  char- 
acters (joystick  button  or  space  bar  or  both),  while 
trying  to  avoid  touching  them  or  being  hit  by  their 
missiles  or  smart  bombs.  Each  character  hit  earns 
points,  and  a  multiplier  is  applied  at  the  higher 
skill  levels.  When  you  clear  the  screen  of  opponents, 
the  background  colors  change  and  the  difficulty 
level  increases.  Current  background  colors  change 
and  the  difficulty  level  increases.  Current  score 
and  previous  high  are  displayed  continuously. 
However,  during  the  game  the  current  level  of 
difficulty  is  not  shown. 

Let  me  offer  a  few  hints: 


1.  My  second  son  believes  you  can  fire  faster 
with  the  space  bar  than  with  the  joystick  button. 
He  sometimes  collaborates  with  one  of  his 
friends,  one  firing  with  the  bar  and  the  other 
controlling  with  the  joystick,  to  rack  up  some 
really  good  scores. 

2.  Watch  out  for  the  bats  at  the  highest  skill 
levels;  they  get  very  nasty. 

3.  Stay  away  from  the  top  and  bottom  of  the 
display.  Spiders  randomly  descend  from  the 
sky,  and  fallen  ones  shoot  webs  up  from  the 
ground. 

4.  Use  the  pause  button  if  you  develop  an 
acute  case  of  space  wrist. 


Insect-like  aliens  mi  the  attack  in  Spiders  Of  Mars. 


Drifting  space  rocks  and  spacecraft  in  Satellites  And 
Meteorites. 

Satellites  And  Meteorites 

This  game  appears  to  be  modeled  after  the  arcade 
game  Asteroids.  It  begins  abruptly  without  any 


An  Expansion  Interface 
for  the  VIC-20 


fin    EiKp«n»ion    Inter-face 

(Mathwrbaarcl) 

For    ThB    \/lC-20    P»raon*l     Computer 


The  "CARDBOflRD/i"  i»  *n  »!<p«nMiDn  int»r<«ce  c1»«ioned  *-0 
aHoh  the  u»er  to  Jicc»i«  mor«  th*n  one  of  th»  pluft-in-type 
neftorv  or  utility  t*rtridg«s  now  «v*ll*blB.  AddltlQnAlly  it 
*Uo*<«  switch  aelectlOfi  of  a*»«"  *"*J  oth«r  praqraa^  now 
svailabla  m  th»  cartridge  for«»t,  withcwt  the  n»ceaai ty  of 
turning  th«  canputcr  of*  anO  on  again,  thrrehy  saving  a 
great  deal  of  atrcsa  on  you,  your  VIC-20  and  your  videP 
nonitor    or    television. 

Ownerfl    of     the    'XflftDBOARD/6"    Mill     mnjay    the^e    features: 

*  Accepts  up  to  *i.n    c-artriOge^ 

t    flcceptl  any  cartridge  in  any  slot 

t    Accepts  up  to  35y  of  additional  RAM  memory 

I  Accepts  up  to  aix  g^ne  cartridflrs 

t    Accepts  all     »tandard  VIC-20  gam^s  £•  utilities 

t    Allow*  the  u«er  to  shI tch  in  the  de«irHd  amount 

of  ■enot-y  for  a  particular  application 
t  Allows  the  user  to  switch  aelect  between  up  to 

six  g«n*  cartridge*  without  turning  the  computer 

(saving  wear  on  your  VIC,  your  T.V.  and  on  you* 
t    Allows  the  user  to  switch  •elect  various  utility 

prograjris  (ie:  programmers'  aid,  machine  cnonitore 

and  basic  utility  pragrams>  now  available  in  the 

cartridge  (ftOh>  format 
t  Includes  a  system  reset  button  (the  one  thing 

the  VIC-20  doesn't  have  but  really  needs) 
t  AllOHS  the  capability  for  future  expanaioo  by 

providing  "DfilSY  CHfltNlNG"  capability 
t  Uses  an  IB"  ribbon  cable  for  hook-up  (included! 

allowing  positioning  of  the  unit  In  a  convenient 

location  for  easy  access  to  the  switches 
a  Includes  a  36  page  user's  guide  which  IS  easy 

to  understand  and  tells  you  how  to  do  things 

that  would  seem  quite  impossible  but  are  easy 

when  using  the  ■■CARDBOAflD/6-' 


'  C/^F=tDBO*^RD>^  A  ' 


WicHJ.'k.m^   Km. 


'♦CARDBOARDS  3" 

An    Econoey    Expansion    Interface 

(hotherbo&rd ) 

For  The   VIC-20   Personal  Computer 


The      "CARDBOARD/S"    Is      an      expansion      inter-lace  designed      to 

allow    the      user    to    access    nore    than    one      o4     the  plug-m-type 

oiemory    or    utility      cartridges    now    available-     It  will       accept 

up    to    three    RAM    or       ROri    cartridges    at    once.     For  e.-rample    SD«e 
of    the   possible    con-figurations    are    I 

t  l^Jc  RAM  +  16k  RAH  *  3k  RAM 

t  16k    f^AH  *   Bk    RAM    «    Super    Eitpander 

t  16V    RAM  +    Bk    RAM    +    Vic-Hoo 

»  16k    RAH  +    3k    RAM    *    Progranmer's    Aid 


These    and    many    other    usef ul  1     mefnory    configurations    are 
«vailAble    to    the    VlC-<^ZO    lA^mr    who   owns    *    "CARDBOARD/I'-. 


M*    use    only    hlQh    quality    T.R.U.     gold    plated 
connectors    for    longer    life   expectancy    and    more 
reliabi 1 tty. 

The    circuit    board    is    Bade    o^    a    durable    aircraft 
industry    standarcf    f  i  berg  less /Sfioyy    compound    to 
prevent    accidental    damage. 

This    board    is    fused    to    prevent    any    possible 
accidental     damage    to    yovir    VlC'>2Q- 

This   product    has    a   9^6   day    'ree   replacement   Pimrranty 
covering    everything    except    the    fus*- 


"  CARDBOARD  X'S  * 


lis      .a      F3I— cDduici't.       CD-F  : 


C^ARDCO,  Inez  . 


hfAIMLIF-ACTURED       I  hJ      TME      M-@.A. 

DEALER    IHQCIRIES    INVITED    -    PH.     (316)        685-9536 


An  Economy 

Expansion  Interface  for 

the  VIC-20 


preliminaries.  Your  spacesiiip  is  being  menaced  by 
meteors,  satellites  (pulsating  and  twirling  ones), 
and  black  holes.  You  shoot  and  maneuver  your 
ship  with  a  choice  of"  keyboard  or  joystick.  As  before, 
you  can  see  your  ciurent  score  and  the  pre\'ious 
high.  Points  are  awarded  for  destroying  the  at- 
tackers, and,  if  you're  good  enough,  at  10,000 
points,  a  free  ship  is  awarded.  (Three  are  given  at 
the  start  of  the  game.) 

The  game  has  excellent  graphics,  but  only  fail- 
to  good  sound  effects.  I  was  impressed  b\  the 
explosions  of  struck  meteors  into  smaller  chunks 
and  the  3-D  effect  as  meteors  slide  by  each  other. 
An  aggressive  satellite  has  even  been  known  to 
hide  beliind  an  innocuous  meteor  and  spring  out 
at  you  when  the  meteor  is  hit,  a  nasty  surprise. 

Two  factors  make  the  game  difficult  to  master: 

1 .  The  satellites  do  noi  move  in  straight  lines. 

2.  One  satellite  is  sluxHing  randomly,  whicli 
can  cause  unexpected  hazards  (flying  chunks). 

My  testers  liked  the  fact  that  you  are  given  a 
new  man  only  aflci  the  immediate  danger  has 
passed.  They  felt  that  (lie  l}lack  holes  are  a  unique 
feature  of  the  game.  As  you  can  imagine,  it  is  very 
difficult  to  escape  from  one.  but  my  voungest  son 
claims  he  did  (as  yet  unvcriHed).  l1iey  did  miss  a 
hyperspace  feature  which  can  get  you  out  of  some 
tight  spots.  Overall,  they  gave  the  program  a  very 
good  rating. 

Of  the  two  games.  Spiders  of  Mars  was  the 
favorite  of  the  kids.  .A.n  adult  would  be  hard  pres.sed 
to  choose  between  them.  Thcv  are  excellent  games. 

Spiders  of  Mars,  $59.95 

Satellites  and  Meteorites,  $49.95 

Uiulcfl  Mufuwan'  Indu.Klrti's 

3503  Temple  Ave. 

Pomona. CA91768  © 


COMPUTE!  The  Resource, 


The  retailer™  contains 
the  following  programs: 

•  CASH  REGISTER 

•  INVENTORY  MANAGER 
•REPORT  PROGRAM 


Also  available 

•  DEMONSTRATION  DISK 
•HARD  DISK  VERSION 


i 


R6TC0M  Systems,  Inc. 

6t-B  Mountain  Blvd. 
Warren,  New  Jersey  07060 
(201)561-3112 


Dealer  inquirlei  invited 


PET/CBM/VIC?  SEE  SKYLES. 


PET  owners  everywhere  sing 

•^  Thanks  for  the  Memories J)^ 

to  good  old  Bob  Skyles 

.  .  .they  should.  .  .because  Bob  Skyles  is  the  only 
complete  source  for  memory  boards  for  any  PET  ever 
sold.  Old  Bob  won't  forget  you, 

■\nd  ihc  Skyles  mL-mory  '.yMtms  hau'  iIil'  highcM  qualiiy  ranlrol  ol  anv 
lOmpuitT  produci  ever.  Omt  100  million  bii^  of  Skyles  memory  boards  are 
already  in  1  he  field.  FiriiciualiiV'.otiL- and  dynamic  RAMS,  solid  soldered  on 
Vir^i  quality  glass  epoxy.  Thai  is  why  i  hey  are  Kuaranlctd— inip/Vt'  fijihe  new 
lower  prices — for  a  Tiill  lw(i  years. 

The  hoards,  inside  Ihe  PtiT'CBM,  iiisialt  in  minutes  siiihoul  special  Inols  or 

equipnlenl .  .  .jusl  a  scressdris  er. 

Because  ofourncH  dynamic  memory  design,  and  io  celebrate  old  Bob's  30'|^ 

birthday,  here  are  the  smashinj:  new  prices: 

SK  Memmy  System  arm.  ilSO.OO  now  $200.00  Save  S  50.00 
I6K  Memory  System  ori^.  S450.00  now  SJOO.OO  Save  SI50.00 
24K  Memory  .System       nrig.S6S0.00       noK  S400.00      Save  S2S0.00 

. . .  For  any  PETever  imiiie.  When  ordering,  just  describe  your  PET  by  model 

number  and  indicaic  the  aniounl  and  type  (or  brand)  of  memory  currently  in 

Ihe  unit. 

Shipping  and  Handling tVSA  /Canada)  S3.50     (Europe/ Asia)  $15.00 

Calijornia  residents  musi  add  6'^ii.'6'y.'  %  sales  la.':,  as  required. 

\i<ui/ Mastercard  orders:  call  lollfrce  (800)  111-9VK  (except  California). 

California  orders:  please  call  (415)  9*5-1735. 


i 


Skyles  Electric  Works 

231I-:  Souih  W  hisman  Road 
Miiunigin  \  lew,  California  94(M1 

(JiS)  W5.n.l5 
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Review: 

This  progiam  can  transform  any  BASIC  program  into  a 
compiled  veisioii  that  RUNs  far  faster.  For  any  4000  or 
8000  series  models,  4.0  BASIC,  except  the  8096.  There 
is  a  version  for  the  new  Commodore  64  as  well. 


Petspeed,  An 
Optimizing 
Compiler  For 
PET/CBiVI 


Richard  Mansfield 
Assistont  Editor 


1  have  a  version  of  the  game  "Othello,"  in  BASIC, 
which  is  several  years  old.  It's  a  good  opponent, 
but  I  avoided  playing  il  very  often  because  it  would 
take  so  long  to  figure  out  its  move.  After  I  made  a 
move,  a  cursor  would  appear  and  slowly  travel  to 
each  square  on  the  boarcl,  in  an  infiniaiingly 
leisurely  way.  It  was  like  playing  with  someone  who 
gently  put  a  finger  on  each  square  before  making  a 
move  in  checkers. 

After  it  was  transformed  with  Petspeed,  an 
optimizing  compiler  sold  by  Small  Systems  en- 
gineering, it  became  a  far  faster  player.  Now  the 
cursor  flies  across  the  squares  in  a  most  computer- 
like fashion,  making  up  its  mind  much  more  quickly 
than  I  ever  could,  as  nature  intended. 

A  compiler  takes  an  ordinary  BASIC  program 
and  creates  a  second,  faster  version.  The  new 
program  is  either  in  machine  language  or  a  special 
machine-language-like  code.  In  either  case,  the 
goal  is  to  create  a  highly  efficient  program  that  will 
RUN  far  more  rapidly. 

Petspeed  succeeds.  Depending  on  the  nature  of 
the  program,  Petspeed  can  RUN  up  to  40  times  the 
speed  of  ordinary  PET  BASIC.  The  following 
simple  benchmark  took  four  minutes  and  one 
second  to  RUN  in  BASIC.  The  Petspeed  version 
took  one  minute,  33  seconds. 

10  TI$="000000" 
20  FORI=1TO50000 
3  0  X=X+1 


40 

50 


NEXTI 
PRI1SITTI$ 


In  operation,  Petspeed  uses  a  dual  disk  drive 
with  the  target  program  on  a  disk  (4000  or  8000 
series,  BASIC  4,0)  in  Drive  One  and  the  special 
Petspeed  disk  in  Drive  Zero.  It  takes  over  the  com- 
puter and  asks  you  ju.st  one  question;  what  is  the 
filename  of  your  BASIC  program?  Then,  for 
about  3  1/2  minutes  it  builds  a  new  version  on 
Drive  One  in  a  pseudo-code  called  "Speedcode" 
which,  when  RUN,  is  used  by  a  pseudo  machine.  In 
essence,  a  compiled  program  is  appended  to  a 
special  "interpreter"  program,  8K  long,  which  is 
loaded  into  RAM  with  it.  This  pseudo  machine 
takes  control  when  you  type  RUN  to  use  the  com- 
piled program. 

The  compiled  program  RUNs  like  a  machine 
language  program.  If  you  LIST  it,  all  you  see  is: 
"10  SYS  (1040)  COMPILED  IN  PETSPEED."  The 
STOP  key  is  disabled  (though  you  can  enable  it  by 
putting  an  Enable-Stop  instruction  in  the  BASIC 
program:  10  REM  !  ES).  You  can't  use  DIM  A(N). 
The  N  must  be  a  number  so  the  compiler  can  know 
in  advance  how  much  space  to  reserve.  Since  it's  no 
longer  BASIC,  there  is  no  point  to  the  words  RUN 
or  LIST  appearing  within  the  program  and  they, 
too,  are  disallowed.  These  are  the  only  restrictions, 
however. 

Special  Options 

There  are  some  additional  programming  tech- 
niques not  allowed  in  BASIC.  You  can  use  DEE  FN 
with  mixed  string  and  numeric  arguments.  In  this 
way  a  quick  PRINT  USING  funcdon  can  be  set  up. 
You  can  declare  that  all  characters  in  a  variable 
name  are  significant,  not  just  the  customary  first 
two.  Integer  FOR/NEXT  loops  are  permitted.  All 
numeric  values  are,  whenever  possible,  translated 
into  the  faster  "integer"  type  by  the  compiler 
anyway. 

The  "optimizing"  feature  of  this  compiler 
includes  the  floating  point  to  integer  conversion  as 
well  as  many  other  improvements.  REMs  are,  of 
course,  dropped,  GOTOs  and  GOSUBs  are 
positioned  for  maximum  efficiency,  and  all  array 
references  are  resolved  during  compilation. 

The  32  most  frequently  used  variables  in  your 
program  are  given  particular  attention.  They  are 
set  up  to  be  accessed  using  a  rapid  addressing 
mode  similar  to  machine  language's  zero  page 
addressing.  The  one  most  frequently  used  variable 
is  simply  put  into  zero  page. 

BASIC  programs  with  machine  language 
patches  added  to  them  require  special  handling. 
For  example,  you  might  need  to  modify  a  line 
which  changes  the  Limit  Of  Memory  pointers  to 
reserve  space  for  machine  language.  BASIC  and 


Petspeed  use  up  different  amounts  of  memory.  If  a 
machine  language  subroutine  is  required,  it  can  be 
loaded  into  free  RAM  space  during  the  program 
RUN.  If  the  routine  involves  using  BASIC'S  vari- 
ables, it  will  have  to  be  modified  to  reflect  the  way 
that  Petspeed  stores  variables.  Maps,  tables,  and 
descriptions  are  provided  in  the  Petspeed  manual 
to  assist  machine  language  programmers  with  this 
conversion. 

To  use  the  compiler,  you  must  attach  a  small 
black  plastic  box,  the  "Speedkey,"  to  the  First  Cas- 
sette Drive  port  on  the  back  of  your  machine. 
However,  any  programs  which  are  compiled  into 
Petspeed  can  run  on  any  machine  and  do  not  require 
the  key.  If  you  are  interested  in  selling  a  program 
you've  compiled  with  Petspeed,  you  are  free  to  do 
so.  The  manufacturer  makes  no  claim  on  the  com- 
piled software  and  no  special  keys,  boxes,  or  security 
devices  are  necessary. 

Petspeed 

$350 

Small  Systems  Engineering 

222  B  View  Street 

Mountain  View,  CA  94041 

(415)964^8201  © 


COMMODORE*  OWNERS 
FAT  40  UPGRADE  KIT 

COMMODORE  COMPUTEHS  ARE   EXTREMELY   WELL   MADE   SO. 

DON'T    TRADE 

UPGRADE  YOUR  COMMODORE*  MODEL  4016  OR  4032 
(  12"  SCREEN  )       COMPUTER  INTO  A  MODEL  8032  OR 

AN  8096  WITH  ALL  STANDARD         80  COL.  FEATURES 

PLUS  SCREEN  DUMP 

UPGRADE    &    SAVE    $ 

^    OPTJON    #1    UPGRADE    KIT    &    INSTRUCTIONS 

YOU   DO   THE   INSTALLATION   PLUS    MEMORY   IF   NEEDEP..  $115.00 
INCLUDES   5  SOCKETS  %   6  CHIPS  PLUS  SPECIAL  ROM 
UPGRADE      INSTALLED 


Send    tha    PC    board    Irom    your    computer    and    wo    will 
uporado    II    (of   you.  The    (urn-arouna-tlma    It    5    wprk 

aays    In    our    Bliop.  Ploase    eack    II    well    and    injurs    il. 

OPTION    #2    model   4032    to    8032    ...S220.00 

ALL    PARTS    i     LABOR 

OPTION   *Z    model   4016    to    8032    ...S275.00 

ALL     PARTS     i     LABOR 

« 

mfg.by    Commodore    Business    Machines    Inc. 


Order   from     F.L.C.INC. 
1407  Clinton  Rd. 


(517)783-5343 
Jackson,   Mich.    49202 


BATTERIES 
inCLUDED 


village  by  the  grange,  71  mccaul  st.  (f6)  toronto  m5t  2x1     telephone  596-1405 

ARBITER  1.4  MULTI-USER  DISK  SYSTEM  FOR  COMMODORE  4.0  COMPUTERS 

OVER  THREE  HUNDRED  IN  USE  ACROSS  ONTARIO 
Since  September  1981  BATTERIES  INCLUDED  has  been  installing  the  ARBITER  system  in  classrooms  of  Commodore  BASIC  4.0 
computers.  The  computers  are  connected  to  GBM  Disk  Drives  and  printers.  All  users  have  access  to  all  disk  drives  and  printers  plus  a  host  of 
commands  to  make  this  system  contiguration  really  usable! 

THE  ARBITER  1 .4  SYSTEM  IS  READY  TO  GO! 
FEATURES 

1)  Easy  installation. 

2)  Uses  no  RAM  or  Utility  Sockets.  O  ^    ^"  ^\  00 

3)  Up  to  32  computers  in  one  system.  T    ^^1   1 

4)  System  self  initializes  on  power  up,  |    1^^  ^^  per  unit 

5)  Operation  is  completely  transparent  to  the  user. 

6)  Extended  commands  allow  a  friendly  multi-user  environment. 

7)  System  design  virtually  eliminates  interleaved  printer  output. 
SPECIAL  COMMANDS 

(u  S-     Allows  students  So  protect  tiles  with  a  five  character  password.  A  three  character  user  ID  is  forced  into  the  file  name. 

&  L-     Allows  the  students  to  load  protected  files  if  the  password  code  is  known. 

LISTC-Used  to  produce  program  listings  with  a  Commodore  printer.  Clumsy  OPEN,  Cf^D.  LIST,  PRINT#,  CLOSE  sequence  not  needed.  It  over- 
comes the  listing  problems  found  on  other  multi-user  hardware  systems 

LISTP-  Used  to  gel  program  listings  on  systems  which  have  an  ASCII  prinler.  The  cursor  control  characters  are  expanded  and  displayed  in  brackets. 
e.g.  <home> 

ALL  FILE  TYPES  ARE  SUPPORTED-  During  relative  or  sequential  file  access  a  delay  has  been  built  in  so  the  computer  will  retain  control  of  the  system 

until  the  hie  is  closed, 
TEACHER  UTILITY -A  utility  IS  supplied  on  disk  to  aliow  the  teacher  to  produce  a  hardcopy  listing  and  output  from  any  of  the  protected  or  unprotected 

files  selected.  Once  the  files  are  chosen  from  the  disk  directory  the  teacher  may  do  other  tasks  while  the  job  is  completed, 

IF  YOUR  CLASSROOh^  WAS  DESIGNED  TO  TEACH  COIWIPUTER  LITERACY  OR 

STRUCTURED  BASIC  THEN  THIS  SYSTEM  WAS  DESIGNED  FOR  YOU, 

Arbiter  and  Arbiter  1 ,4  are  copyrights  of  Batteries  Included, 


SERIOUS  CBM®  USERS 
NEW  FROM  KILO 

"The  Serious  Solution" 

6809  +  MICROWARE  OS-9*  +  BASIC09* 


Tired  of  the  frustrating  limitations  of  Commodore  Basic?  Need  to  get  a 
serious  programming  language  for  your  Commodore  computer?  KILO  of- 
fers The  Serious  Solution.  A  6809  plug  in  adaptor  board  including  OS-9 
Level  I  Operating  System  in  ROM,  BasicOQ*  and  16K  RAM  expansion. 
The  KILO  6809  adaptor  board  simply  plugs  in  to  your  Commodore  com- 
puter. The  switching  between  6502  and  6809  is  under  software  control. 
Expansion  RAM  can  be  used  to  replace  protection  ROMs  with  6502. 

With  The  Serious  Solution,  all  Microware  software  can  now  be  run  on 
your  computer.  The  standard  package  comes  with  the  Basic09  Struc- 
tured Basic  Interactive  Compiler,  The  fastest  and  most  comprehensive 
full  Basic  language  available  for  the  6809,  This  combines  standard 
Basic  with  the  best  features  of  PASCAL.  It  features  compiler  speed, 
interpreter  friendliness  and  superlative  debugging  facilities.  Option 
available  includes  Run  B...a  ROMable  run-time  system  for  compiled 
Basic-09. 

Please  note:  The  OS-9  distribution  disk  format  is  not  compatible  with 
the  Commodore  disk  format.  OS-9  software  purchased  from  sources 
other  than  KILO  may  need  to  be  reformatted.  KILO  will  provide  this 
service  at  $10.00  per  disk.  Software  venders  should  contact  KILO 
for  SS-50  to  Commodore  adaptor  hardware  and  software. 

SPECIAL:  Buy  The  Serious  Solution  before  Christmas  and 
get  Editor/Assem./Debug  package  for  $200. 

The  Serious  Solution  S489 

including  6809  adaptor  board, 
OS-9  Level  I  operating  system 
in  ROM,  Basic09  and  16K  RAM 
expansion. 

Microware*  Software  Options 

PASCAL  compiler  $400 

C  Compiler  $400 

CIS  COBOL  Compiler  $895 

Editor/Assem./Debug  package  $300 

VISA  and  Mastercard  welcome.  Don't  forget  last  month's  KfLO  ad. 

CBM  and  Commodore  are  registered  trademarks  of  Commodore  Computer,  OS-9  and  Basic09  are  registered 
trademarks  of  Microware  and  Motorola.  CIS  COBOL  is  a  trademark  of  Micro  Focus,  Inc. 


KILO  CORPORATION  •  P.O.  Box  7530  •  Ann  Arbor,  Ml  48107  •  313  668-1566 
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The  World 
Inside 

The  /* 
Computer  ^ 


Fred  D  Ignazio  is  a  computer  enthu,s,a.sl  and  author  of  several  books  on  computers  for  voung  people.  He  is  presently 

working  on  two  major  projects,  he  is  writing  a  series  of  books  on  how  to  create  graphics'-and-soLd  advenun™es 

i     u    r    ,.         ,':^*^ '5  ^'■'o^^'°''k'ng  on  a  computer  mysterv-and-adventure  series  for  vounR  people 

As  the  father  of  two  young  children   Fred  has  become  concerned  with  introducing  ihe  compurer'to  children  as  a 

wonderful  tool  rather  than  as  a  forbidding  electronic  device.  Hi.s  column  appears  monthly  in  COMPUTE' 


Hey,  Computer! 
Wanna  Play? 

Fred  D'Ignazio 
Associate  Editor 

In  the  September  column,  I  s!^o^ved  you  how  to 
develop  a  computer  "friend"  program  for  your 
child.  In  the  October  column,  I  described  computer 
MAD  LIBS"  and  "dark  stories"  and  included  a 
sample  program  that  encouraged  a  child  to  invent 
his  or  her  own  fractured  fairv  tales.  Now,  this 
month,  \ve're  going  to  hook  the  friend  program  up 
to  the  story-game  prt)gram  -  or  to  any  game  that 
will  riHi  on  your  computer. 

The  entire  friend  program  is  included  in  this 
column.  This  new  version  of  the  program  has  been 
modified  and  significantly  expanded. 

The  new  version  of  the  friend  program  runs 
on  an  Atari  400  or  800  computer.  It  is  written  in 
Atari  BASIC  and  takes  up  7217  bytes  of  memory. 

Teaching  The  Friend  To  Piay  Games 

The  easiest  wa>-  to  teach  ycjur  computer  friend  to 
piay  games  is  to  make  the  games  part  ol  the  friend 
program. 

This  seems  like  a  practical  solution.  You  can 
tise  empty  line  numbers  15000  to  32767  for  game 
subroutines.  The  friend  can  jump  to  the  games 


instantly  at  the  child's  request. 

For  short  games  or  for  a  small  number  of 
games,  this  .solution  is  best.  But  what  happens 
when  you  want  the  friend  to  pla\' complicated,  long 
games?  What  happens  when  you  want  the  friend  to 
know  how  to  play  five  games,  ten  games,  or  more? 
Then,  each  time  you  code  a  game,  you  ha%e  to 
code  it  into  the  friend.  And  each  time  you  get  a 
new  game,  you  have  to  code  ll,  too,  into  the  friend. 
Pretty  soon,  your  program  is  no  longer  a  friend;  it 
is  a  bhmp. 

The  solution  I  have  chosen  here  is  to  have  the 
friend  know  the  names  of  up  to  50  game  programs. 
If  they  are  stored  on  disk,  the  friend  calls  theni 
and  rtms  them  automatically. 

At  the  end  of  each  disk  game,  you  can  add  a 
line  or  two  of  code  that  returns  control  to  the  friend. 
When  the  game  is  o\er,  the  friend  automatically 
wakes  up  and  talks  to  the  child.  The  friend  remem- 
bers the  child's  name  and  knows  he  or  she  has  just 
finished  playing  a  game. 

If  you  have  a  tape  drive  (Atari  410  Program 
Recorder)  instead  of  a  disk,  you  can't  easily  auto- 
mate the  game-playing  process  —  especially  if  the 
child  is  given  the  opportunity  to  select  games  at 
random.  If  each  tape  contains  only  one  game,  the 
child  would  have  to  insert  a  new  tape  for  each 
game.  If,  on  the  other  hand,  each  tape  contained 
several  games,  the  child  would  have  to  wait  a  long 
time  for  a  tape  indexing  program  to  search  through 
a  tape  for  the  chosen  game. 

Besides,  you  don't  want  to  completely  separate 


THE  LEARNING  CENTER 


"Perhaps  the  finest  educational  software  that  I  hove  ever  had  the 

pleasure  of  reviewing.  It's  easy  tor  kids  to  use  and  etfective  in  teaching 

basic  concepts  and  skills....  My  kids  are  learning  with  it  right  now!" 


Fred  D'Ignazio,  Educational  Editor— Compute/,  Associate  Editor— So//5/de, 
Auttior  of  bestseller— /Cof/e  and  the  Computer 

We  hope  you've  been  using  your  ATARI  for  rnore  than  just  games  ...  it  is,  and  can  be,  a  valuable  educe  tionoi  tool  for 
you  and  your  children.  J 

Bruce  and  Dionne  Mitchell  realized  this  potential  and  designed  a  series  of  programs  for  use  in  their  Small  World 
Preschool  &  Kindergarten  located  in  Durham.  N.C.  Presented  on  TV's  PM Magazine  these  unique  educatiopal  programs 
will  introduce  your  3-9  year  olds  to  the  era  of  learning  with  computers.  Using  the  graphics  and  sound  capabilities  of  the 
Atari,  each  program  develops  a  particular  skill  and  reinforces  correct  responses  with  happy  faces  and  music. 

Beginning  with  basic  concepts  such  as  colors,  shapes  and  the  alphabet,  your  child  will  progress  to  ah  understand- 
ing of  counting,  arithmetic,  and  language  skills. 

Widely  acclaimed,  classroom  designed  and  tested,  these  unique  educational  tools  are  now  available  to  you ...  for 
your  children. 


SPECIAL  SKILLS Preschool  | 


•  Color  For  The  Non-Reader 


'  Nome  Ttiat  Color 


*  Like  Shaoe  Identification 


•  Different  Shape  Identification 


Cave  Game 


MATH  AND  NUMBER  SKILLS  \ 


Count  With  Me 


Number  Recoanition 


Addition 


Subtraction 


Add.-Vertical/Horizontal 


Sub. -Vertical/Horizontal 


Advanced  Addition  Subtraction 


Ones  and  Tens  I  _. 


LANGUAGE  SKILLS  ' 


*  A  Dhabet  Recoan  tion  ' 


*  Letter  Seauence 


*  Like  Svmbol  Discrimination 


•  Different  Svmbol  Discrimination 


Pricing  Inlormation  Cass.  Disk  c„ass.  uisk 


Single  Program 6.95 v.Vb  Hre-scnooi Jo.vo ^i.vo 

Special  Skills 24.95  . . .  .29.95  Kindergarten 54.95  . . .  .59.95 

Language  Skills 19.95  . .  .  .24.95  First  Grade 49.95  . . .  .54.95 

Matti  and  Number  Skills 34.95  . . .  .39,95  Second  Grade 21.95  .. .  .26.95 

Complete  Set 59.95  .  .  .  .64.95 

Edumate'"  Ligtit  Pen 19.95  Add  $2.00  for  postage  &  handling 


•  Compatible  witti  our  Edumate'"  Light  Pen 

NOTE:  All  software  requires  8K  cassettei16K  disk 
Start  competing  with  your  4-year-old  for  computer  time.  Enroll  in  THE  LEARNING  CENTER,  it  could  be  the  best 
investment  you  ever  make  ...  In  your  children's  future.  See  your  local  dealer  or  order  direct, 

THE  PROGRAMMER'S  INSTITUTE 


Preschool 

K               \ 

2 

•         1        •         1 

L 

1        •         1        •      1  1 

•                 •                 • 

•                 •                 • 

•                 •                 • 

• 

•                 •                 • 

•                 •                 •                 • 

•               •     1 

•               •     1 

Available  now  for  the 

ATARI  400/800 

COMING  SOON  for  the 

TRS-80  Model  I,  111,  Color 

Apple,  VIC.  TI-99 

Free  Catalog  Upon  Request 


-a  division  of  FUTUREHOUSF'" 
P.O.  Box  3191  DeptC 
Chapel  Hill,  NC  27514 


.  1-919-489-2198 


1 0  am  -  9  pm,  Moriday  -  Saturday 
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your  kids  from  the  computer.  Even  preschoolers 
can  be  taught  the  basics  of  operating  a  tape  drive. 
After  all,  they  need  to  know  only  three  commands' 
CSAVE,  CLOAD,  and  RUN.  And  they  need  to 
know  only  five  buttons:  REWIND,  PLAY,  STOP/ 
EJECT,  and  RECORD  on  the  recorder,  and 
RETURN  on  the  computer.  I  believe  it  is  better 
to  teach  the  kids  how  to  run  the  recorder  and 
the  computer,  and  let  them  load  the  game  tapes 
themselves. 

I  do  recommend  one  thing,  though;  buy  ten- 
minute  tapes  (five  minutes  to  a  side)  and  .store  only 
two  games  per  tape-  one  per  side.  You  can  keep 
the  tapes  in  cases  inside  the  kid's  Buster  Brown 
shoe  box.  Each  tape  ca.se  should  have  a  bright, 
colorful  label  on  the  top.  For  toddlers,  )ou  might 
use  geometric  shapes  instead  of  words  as  labels. 

Why  use  such  short  tapes?  I  once  asked  the 
same  question.  That  was  before  I  tried  to  store  25 
game  programs  on  a  60-minute  tape.  Finding  and 
using  all  the  games  was  a  nightmare,  even  with  up- 
to-date  pointers  to  the  game  locations.  And  it  took 
forever.  If  you  try  this,  your  child  might,  at  the 
beginning  of  a  tape  search,  be  on  the  seat  waiting 
eagerly  for  a  game,  but  he  won't  be  at  the  end. 
He'll  be  gone. 

Kids  don't  have  the  patience  to  locate  and  load 
programs  stored  on  long-playing  tapes.  And  neither 
should  you.  Besides,  positioning  the  tape  using  the 
tape  counter,  the  REWIND  button,  the  ADVANCE 
button,  and  the  STOP/EJECT  button  is  hard!  It 
can  be  a  supremely  frustrating  experience  for 
little  kids. 

So  loosen  your  purse  strings  and  buy  a  bag  of 
short  tapes.  After  just  a  few  games,  you  and  your 
kids  will  be  glad  you  did. 

One  more  thing.  The  friend  program  could 
have  been  more  automated,  even  using  tapes.  On 
the  Atari  computer,  you  can  save  your  game  pro- 
grams onto  tape  using  the  SAVE  "C:"  command. 
And  you  can  run  programs  stored  this  way  by 
typing  RUN  "C:".  These  commands  can  be  built 
right  into  the  friend  program  and  at  the  tail  end  of 
all  the  game  programs. 

This  method  would  save  children  from  having 
to  type  CLOAD  and  RUN.  They  would  just  have  to 
load  a  tape  into  the  recorder,  rewind  the  tape  to 
the  beginning,  and  press  the  PLAY  button.  The 
computer  would  do  the  rest. 

On  the  other  hand,  using  this  method,  the 
programs  load  much  slower  than  the  normal 
method.  (Sometimes  it  takes  them  almost  twice  as 
long.) 

I  think  speed  is  critical  for  a  young  child. 
Wherever  possible,  the  child  should  not  be  kept 
waiting  while  the  computer  goes  about  its  chores. 
Thus,  in  the  friend  program  in  this  article,  I  chose 


the  quicker  normal  method  (CSAVE/CLOAD). 
A  Face  Lift  For  An  Old  Friend 

This  section  is  for  those  of  you  who  have  already 
loaded  the  September  version  of  the  friend  into 
your  Atari  computer.  There  are  many  changes  to 
the  old  program,  but  there  is  no  point  in  entering 
in  the  entire  program  a  second  time. 

On  the  other  hand,  if  you  haven't  loaded  the 
old  version  of  the  friend  program  into  your  com- 
puter, that's  fine.  The  entire  program  is  listed  at 
the  end  of  this  column.  Just  type  it  in. 

Program  Documentation  (lines  10-95):  REM 
comment  lines  introduce  the  friend  and  describe 
its  major  functions. 

Dimension  Variables  (lines  100-130):  Delete  old 
Une  120.  Add  new  lines  120,  125. 

Friend  Master  (lines  500-600):   It  is  jjiobably 
better  just  to  retype  these  few  lines.  Almost  all  are 
changed  in  some  wav. 

Pay  special  attention  to  the  new  line  510.  This 
line  checks  to  see  if  the  friend  has  already  been 
called  on.  If  so,  the  friend  locates  the  child's  name 
in  RAM  and  skips  the  normal  wake-up  routine. 

The  new  line  550  calls  the  game-playing 
subroutines. 

Friend  Wake-Up/Talking  (lines  1000-3110):  This 
section  is  almost  identical  to  the  old  version  of  the 
friend  program.  It  causes  the  fi-iend  to  wake  up 
and  gives  the  friend  die  ability  lo  talk  using  DA'IA 
statements  stored  at  the  tail  end  of  the  program. 

Moveoid  line  1010  to  2012. 
Move  old  line  2006  to  20 11. 
Delete  old  line  2005. 
Add  new  line  20 10. 

New  lines  2010  and  201 1  turn  this  subroutine 
into  a  general-purpose  "friend-talker."  The  friend 
can  now  get  "talk"  messages  (DATA  statements)  at 
any  location. 

Subroutines  that  call  the  "friend-talk"  sub- 
routines point  them  to  the  right  location.  For  ex- 
ample, the  game  subroutine  points  the  friend  to 
lines  12000-12999  to  talk  about  games.  The  wake- 
up  subroutine  points  the  friend  to  lines  10000- 
10999  to  give  its  wake-up  greetings.  If  the  friend  is 
already  awake,  another-  subroutine  points  the 
friend  to  lines  1 1 000-1 1999  to  greet  the  child  after 
a  game.  The  tape-load  subroutine  points  the  friend 
to  lines  13000-13999  so  the  friend  can  tell  the  child 
how  to  load  a  game  tape. 

Whenever  you  add  new  messages  for  the 
friend  to  tell  the  child,  just  add  the  mes.sages  at  ati 
unoccupied  set  of  line  numbers  (anywhere  from 
14000  on  up),  and  remember  lo  call  the  friend-talk 
subroutine  at  line  2010.  But  before  you  call  the 
subroutine,  set  the  individual-message  pointer,  N, 
to  1 ;  and  set  the  type-of-message  pointer,  DAT- 


HOME  INVliNTORY 
Make  a  recofd  of  '«tic  t  you  own  and 
ro/lse  it  OS  youoo.  FincJ  out  wtxit  you've 
got  In  saconcSi 


A 


,j^ 


CItY  BOMBER 

Level  o  citv  to  moko  Ft  e 
Take  off  and  do  It  ogotn.  ^^ 


Maybe  if  s  a  colorful  and  challenging  ^| 
game  like  /^^TROBUTZ,  TRASHMAN,  or    I 
CITY  BOMBER;  perhaps  an  educationor 
game  like  HANGMAN  or  MATH 
HURDLER;  maybe  a  basic  diet  of   i 
household  concerns  (ike  HOME      *^^^^»j« 
INVENTORY,  HOUSEHOLD  RNANCE,  or   ]■■ 
DECISION  MAKER. 


I 


I 


ACTION  GAMES 
SEAWOLf.  Bajf*;EOUI.  o(  WC  TR/i? 
Vtoi/ll  n«edshaipeywondc 
fronds  Itirttiese. 


3dke  your  pick.  All  you  have  to  supply  is 
fVourVIC™  20  or  ATARI®  400/800  and 
your  own  ideas  about  how  to  put  our  i 
software  to  use.  We  supply  the  rest; 
competitive  games,  educational 
games,  down-to-earth  personal 
programs,  and  simple  instructions  that 
make  everything  easy  to  digest. 

What  you  see  here  is  part  of  the  menu 
fortoday.  We'll  be  adding  more,  so 
check  our  menu  from  time  to  time.  If  s 
growing,  and  if  s  all  take  home. 


DECISION  MAKER 
WRW should  you  do  asout  virtuolly 
onyttiing?  Hera'stielp. 


LOAN  ANALYZER 
Home,  cof,  txKrt  . . .  wti3te\fef:  How 
tnucti  con  vou  offoid?  =lnd  out. 


CREATIVE         1 
SOFTWARE 

A  Division  of  ASCI,  inc 
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NUM.  to  the  line  number  where  you've  added  new 
messages  (e.g..  DATNUM=  14000). 

Oti  line  number  203'^.  I  changed  the  delay 
loop  from  800  to  200.  I'his  adjusts  the  amount  of 
time  a  single  friend  message  will  lemain  on  the  TV^ 
screen.  You  can  decide  how  long  the  messages 
should  stay,  based  on  the  reading  level  of  your 
child. 

FncmlAsh  a  Qui's(io)i  (lines  j 200-3 620):  Several 
lines  have  changed,  so  its  easiest  to  delete  all  old 
lines,  from  3200-3390.  Then  type  in  all  new  lines, 
from  3200-3020.  These  new  lines  convert  the 
subroutines  into  geiieral-piupose  ciuestion-cwAcr.s-. 

Also,  the)  add  a  significant  improvement  to 
the  old  friend  program.  When  children  tvpe  in  an 
answer  —  say  their  name  —  and  make  a  mistake 
typing,  they  can  now  type  the  DELETE  key,  erase 
the  erroneous  characters,  and  type  their  answer 
correctly. 

Wake-Up  Bell/ Friend  Voice  (lines  4000-4880): 
These  subroutines  are  almost  identical  to  the  old 
version  of  the  liiend  program. 

Delete  old  lines  4625  and  4770.  These  lines 
are  fossils  from  a  nnich  older  friend  program  that 
is  now  e.xtinct. 

Friend's  Face  (lines  5000-3550):  Identical  to  the 
old  version  of  the  friend  program.  (So  no  face  lift 
is  rec|iiired,  aftei'  all!) 

These  subroutines  draw  the  friend's  face. 
They  animate  its  eyes  for  sleeping,  winking,  and 
waking,  lliey  animate  its  mouth  for  talking. 

Lines  6000  and  Up:  This  part  of  the  program  is 
complelelv  new,  with  one  cxce]:)tion:  the  olfl  DAT.A 
statements,  lines  ()0()0-()022.  Renumber  statements 
6010-6022  to  10010-10022  by  changing  the  "6's"  to 
'^lO's". 

Next  change  line  6000  to  10005. 

Add  new  line  1 0000. 

Remember  to  add  new  lines  10030-10032. 

Friend's  (rfimes  (lines  6000-7070):  On  lines 
6000-6220  the  fiiend  asks  the  child  to  play  a  game. 
If  the  child  wants  to  play,  the  friend  displays  the 
list  of  up  to  oO  games  vou  have  placed  (at  ten-line 
intervals)  on  lines  120'30to  12520. 

The  friend  displays  the  name  of  each  game 
and  waits  to  see  if  the  child  wants  to  play  the  game. 
If  nol,  the  friend  goes  on  to  the  next  game.  If  the, 
child  doesn't  like  any  of  the  games,  the  friend 
]orints  an  "I'm  sorry"  message  and  says  good-bye. 

I  [  the  child  does  want  one  of  the  games,  the 
friend  goes  to  the  subroutine  at  63 10  and  stores 
the  child's  name  in  a  .sccine  spot  in  the  computer's 
memory.  Then  it  goes  to  the  subroutine  at  6410  to 
see  if  the  child  needs  help  loading  the  game  tape. 
If  the  child  needs  help,  the  friend  explains  the 
steps  the  child  must  follow  to  load  a  tape.  The 
friend  goes  over  the  instructions  until  the  child  has 


them  all  straight.  Then  the  friend  says  good-b)  e. 

After  playing  a  game,  the  child  reloads  and 
rims  the  friend  jMogram.  On  line  510,  the  friend 
automatically  checks  to  .see  if  it  has  spoken  to  the 
child  earlier.  If  so,  the  friend  jumps  to  the  sub- 
routine at  line  7010  and  retrieves  the  child's  name. 
The  friend  appears  on  the  screen  already  awake 
and  greets  the  child  by  name.  Then  it  goes  back  to 
the  friend  master  lo  see  if  the  child  wants  to  |)lay 
another  game  (see  line  550),  or  to  do  some  future 
activity  (empty  lines  560-999)  that  you  can  add 
later  on. 

Friend  Messages  (lines  10000-10341 ):  The  \vakc- 
up  me.s.sages  are  on  lines  10000-10032. 

The  friend's  greeting  messages  after  the  child 
returns  from  a  game  are  on  lines  1  1000-11015. 

The  friend's  list  of  games  and  its  "I'm  sorry" 
message  arc  on  lines  120()0-1253("). 

The  f  rienct's  instructions  for  loading  a  tape 
are  on  lines  1 3000- 1304  I. 

I'hc  messages  are  structured  as  in  the  old 
friend  program.  A  new  message  begins  on  every 
tenth  line  number.  The  message  begins  with  a 
D.A  r.'\  statement  and  a  single  numbt^'  (like  1,  2,  5, 
or  6).  The  number  indicates  the  number  of  screens 
(see  SNUM  on  line  2012)  in  the  current  message. 

Following  llic  D.A.T.\  statement  with  the 
numfjcr  of  screens  are  the  DATA  statements  which 
contain  the  message  text.  Each  DATA  statement 
contains  one  screen  of  messages:  from  one  to  (our 
message  lines,  each  line  containing  a  maxinmm  of 
nine  characters.  Each  DATA  statement  (screen) 
ends  with  a  marker —  a  minus  one  (-1 ).  The  child's 
name  can  be  included  in  the  mes.sage  by  placing 
the  asterisk  token  (*)  at  the  appropriate  place.  (For 
example,  see  lines  10022  and  12531 ,) 

When  you  are  building  messages,  a  good  rule 
of  thumb  is  to  display  only  one  word  on  each  line. 
This  makes  it  easier  for  the  child  lo  read  the  me.s- 
sage,  and  makes  the  screen  look  sim]jler  and  less 
cluttered.  You  do  this  by  following  each  word  with 
a  comma.  For  example,  the  command  DATA  I. 
HOPE,YOU,-]  will  cause  the  friend  to  display  one 
screen  with  only  one  word  per  line. 

Returning  From  A  Fairy  Tale 

Last  month's  column  included  a  "fractured  fairy 
talc"  program  tor  you  and  your  kids  to  try.  I'he 
program  ran  independendy  of  the  computer 
friend.  Now  Em  going  to  show  you  how  to  modify 
the  program  so  it  can  point  the  child  back  to  the 
computer  friend. 

First,  delete  the  old  lines  beginning  with  line 
1435.  Then  add  the  following  lines: 

1435  GRAPHICS    O 

1436  REM     *«» 

1437  REM  «»*  RETURN  TO  FRIEND 

1438  REM  ***  PROGRAM ON  TAPE 


Recreational  Computins 
Back  Issues 


Recreational  Computing  was  the  first  and  only  personal  computing  magazine  when  it  started 
in  1972  (it  was  called  the  PCC /Vew/spaperback  then).  Bob  Albrecht,  David  Thornburg,  Isaac 
Asimov.  Don  Inman,  Ramon  Zamora.  Robert  Jastrow,  Mac  Oglesby,  Adam  Osborne  -  the  list 
of  authors  reads  like  a  Whos  Who  of  microcomputing  These  and  many  other  authors  con- 
tributed some  of  the  finest  articles  about  computers  and  now-classic  games  to  the  pages  of 
Recreationai  Computing 

Last  tal!,  Recreational  Computing  was  merged  into  COMPUTE!  and  we  are  now  olfenng 
avaiEable  back  issues.  Whatever  your  interest,  you'll  find  something  here  -  from  Spanish 
BASIC  to  Computers  in  Sports  f\/ledicine,  from  Future  Fantasy  Games  to  Robot  Pels. 


Septembef  1974  A  Practical.  Low-cost  Home/School 
Microprocessor  System.  The  Computer  Illiteracy  Prctiiem. 
Etghl  Games  In  BASIC 

March  1975  Bui'd  Your  Own  BASIC.  The  Compuler  In  An. 
BioTtiylhms 

March.'Aprfl  1976  A  TTY  Game,  Games  Wiih  The  Pockei 
Calculaiof,  Dodgem,  Square.  Tiny  BASIC  To  Go 
Jufy  1976  BASIC  Mussc,  Tiny  Trek  For  Allair.  16  Bit  Com- 
puter Kit.  Musical  ^Jum&ers  Guessing  Game.  Programmer's 
Toolbox 

S^lember/October  1 976  Comptiler  Games  In  TheGlass- 
room,  Planets  Ganie.  Dungeons  And  Dragons,  Hats  Game, 
Pythagoras  And  Rationaf  Music 

Novembof/December  1976  Story.  Snake,  Packl.  Frogs 
Games,  Make  Believe  Computers.  The  First  West  Coast 
Computer  Faire,  Subroutines-  The  First  Computer 
January>'Februar¥  1977  Robot  Peis,  Computers  And 
Space  Tiny  Languages.  Teaching  Using  Conversational 
Programming,  High  School  Compyiers,  Reverse.  Tin/ 
PILOT.  Mastermind 

Mareh/April  1977  Z-80  PILOT,  B502  Assembly  ProgTam- 
mir>g.  Tiny  BASIC  For  Beginners,  Math  Drills  &  Games, 
Communiiy  Infoimaiion  Systems.  Mirte,  Sales  Simulation, 
Native  American  Board  Games 

July/August  1977  Do-it-yojrsgit  CAf  Pet  Robots  New 
Capabililies.  PILOT.  CAI  In  BASIC,  Programming  The  HP^ 
25,  Capture.  Inverse  Heverse.  8080  Matrix  SubFOuimes. 
Women  And  Compuiers 

Septemtwr/October  1977  The  S595  PET,  More  Tiny  Lan- 
guages. Computer  Networks,  The  Bead  Game,  Bkjfeed- 
Oack  And  Micfocomputers  Pan  1  Home  Energy  Manage- 
meni  Sandpite  Game  A  BASIC  PILOT 

January/February  1976  Pascal  Vs  BAStC  COMAL 
Struciured  BASIC.  Video  Disks.  Magic  Lamps  lor 
Educators''.  A  Compiler  Revolution?.  Pounce.  The 
Mechanics  o(  Robots,  TRS-SO  A  Staius  Report 

Har^K'April  1978  Epic  Computer  Games.  Micros  lor  the 
Handicapped,  Buckets  Game,  Prayer  Wheel  Progfam. 
Computer  Contagion,  Measuring  Time.  Frog  Race.  The  IBM 
370  Model  69 

July/Augusi  1978  Computer  Whiz  Kids.  Public  Access  To 
Computers,  Man  made  Minds.  Post-human  Intelligence.  A 
Modern-day  Medicine  Show,  Live  Wire  Design.  ASCII 
Graphix,  Baseball.  Concentration  Gambler's  Paradox 
September'Octoter  1978  Kingdom  Game.  Computers 
and  Museums.  Sorcerer  of  Exidy,  Snooping  With  Your  P£T 
APL  Decimals  m  Tmy  BASIC.  Apple  Math.  TFlS-80  Level  II 
A  Grown-up  Field  Evaluation 

^k>vember/Decefnber  1 978  APLGames  The  Return  ol  the 
Dragons.  Animated  Games  for  TRS-80,  Hunequest,  AH  Ir 
The  Mind,  The  L-5  Society,  Phaninum,  Some  Guidelines  for 
Microcompuiei  C'^ess  Dalaman 

January  ^February  1979  A  JuJes  Veme  Fantasy  Artificial 
Intelligence,  The  Apple  Corps  is  With  Us.  TRS-SO  Personal 
Software.  Vending  Mactime  Gets  Brairiv '  Apple  II  I/O,  The 
Memory  Game.  REINO  Spanish  Kingdom 
March^Aprtl  1979  Calculator  Comics,  "Lord  o' the  Rings  ' 
Chess  Reconsidered ,  Database.  Beastiary.  Color  Your  Own 
Graphics.  Universe,  Easy  POKEmg  w^th  Applesolt  BASIC, 
Air  Raid.  TRS-80  3-D  Plots,  Slot  Apple  Rose 
M3y.^June  1979  PILOT  for  Apple  II  The  Game  o*  Life  Gold 
Handicapping.  Hunt.  BASIC  vs  Pasca3.  Inspector  Clew-so, 
Rasn  lor  SOL,  Faster  Jumble,  Concept  Sans  Computer.  A 
Beginner  s  Guicfe  To  FRP 

Special  Recreational  Computing  Back  Issue  Pricing 

Single  Issue:  S  3.00  Any  Fifteen  Issues:       S25.00 

Any  Five  Issues:         S10,00  Any  Twenty  Issues:       S30.00 

Any  Ten  issues:  $20,00 

For  Fastest  Sen/ice.  CafI  Toll  Free  800-334-0868 
In  NCCaif  919-275-9809, 

Or  Send  Order  and  Payment  to  COMPUTE!  Publications.  P.O.  Box  5406.  Greensboro 
NC  27403 

In  the  US,  please  include  $.20  per  issue  ordered  for  shipping  and  handling.  Outside  the  US. 
please  include  $-30  per  issue  for  surface  mail.  Orders  must  be  prepaid  m  US  funds  or  interna- 
tional money  order.  All  orders  subject  to  availability. 


July/August  1 979  SumrrerFun,  Fooling  Around  With  Your 
PET.  Cryptanlhrns,  Bas^aSI.  Mewell  Awls  Goal,  Zork  A 
Computerised  Famasy  Simulatton  Game.  Whal  Ught  on 
Vonder  Panel  Flashes,  The  Ded«cated  Word  Piocessor.  The 
FORTE  Music  Programming  Language 
Seplember/Oclober  1979  TRS-SO  Outside  Conn&ction. 
The  Arcbiieciure  Of  Mulii-Playet  Games,  The  Sounds  of 
Texas  Instruments,  Dynamic  Color  Graphics  on  the  IMew 
Atan,  An  Apple  PILOT.  Ganda!!,  Spanish  BASIC  Des-gning 
Animal  Games,  APL  Mastermind 
Novefnber/DecemiKr  1979  SHQGi:  Games  For  You  To 
Program,  Alan  Sounds ,  Texas  I  nslrumenl  Graphics  and  Ani- 
malion.  Interrupl ,  Maich  We.  Calendar.  Making  Music  on  the 
PET,  Tower  ol  Hanoi,  Bingo,  Animal  Games 
January/February  1980  Computing  and  Holistic  Heallh  Tl 
Graphics  and  Animation  Part  2.  Games  To  Program,  New 
Directions  in  Nijmerical  Computing.  An  Extended  BASIC 
■'iP*  Facihty,  Beating  Computer  Anxiety.  Capture  for  PET, 
B080  Tie  Tac  Toe.  ChamA-alk.  Programming  Problems 
MarctVApril  1980  Special  Games  Issue.  Recreahon  Apple 
II  Hi-res  Graphics,  Delicious  Functions,  Galaxy  II,  Fairy 
Chess,  Ragrfig  Robots.  Program  Irslruciion  Builder.  Dala 
RetriGi/al  An  Iniroduclion 

May/Jurm  1960  Introdiucfion  lo  Computer  Music.  CBBS 
Phone  Numbers.  6502  Mactime  Language.  The  Eiecinc 
Phone  Book.  Number  Translation,  Sea  Search,  Apple  Am- 
nnation.  Twister  Mo^e  Ger>erator,  DOZO.  Shell  Gan^e.  Home 
Video  Displays.  A  Proposed  Graphics  Language 
July/August  1980  Fantasy  Games  fssue  Write  Your  Own 
Computer  Fantasy  Simulation.  Wizards  Castle.  On  Future 
Fantasy  Games.  Wonderful  Wofld  of  Eamon,  In  Defense  oI 
Hackers.  Touch  Panels  and  Interact  ve  Graphics 
September/October  1980  ProtMbiity  Trees  Btg  Business 
on  the  Micro,  The  Best  of  Peopte's  Computef  Company, 
Computer  Analysts  of  Athletics.  Word  Search.  Computers  in 
Sports  Medicine.  Wired,  Revolution  in  Typography'. 
Textrapo^al'on 

November/December  1980  Computerized  Voting. 
Computer -Using  Educators.  Hot-rod  Computers.  House  ct 
the  Future,  Vote,  DOZO  in  Pascal,  Whal  is  Truth?.  Sxlh 
Order  Magic  Scua^es  on  a  TRS-60 
January/February  1981  The  Education  Revcrfution  Com- 
piLiler  Games  m  the  Classroom.  An  Art-producmg  Turte. 
Computer  Literacy  Resources,  Musical  Composiltons 
Using  Computers,  Microcomputers  in  China,  Twenty  Ques- 
tions, The  Pirate's  Lite  for  Me,  Computers  and  the  Volcanic 
Fallout 

Marctv' April  1981  Soace  E»;pJoraiion  Frontiers  for  You  and 
Your  Micro.  Voyage  To  Antares  A  Spaceship  Simulator  The 
Computer  as  Chess  Ally.  Star  Trel<  -  A  Dialogue  Approach. 
Maik  of  Breeding  {fiction).  The  Fifteen  Pu22le 
May/June  19B1  Using  Computers  at  Sesame  Place.  Atari 
PILOT  and  Turtle  Graphics.  Computer  Anatomy  for  Begin- 
ners. The  Impact  of  Micros,  Nevada-style  8-spot  Keno, 
Si^eich  Pad,  Sum  of  the  Digits,  TRS-SO  Propeny  Marags- 
ment  Program.  The  Pocket  Comer 
July/August  1981  Which  Computer  Should  You  Buy'' 
Connmodores  New  Rainbow  Machine,  The  Wired  ^J^I^D^ 
Do  We  Want  It^.  Computeis  at  the  Junior  Museum  3-D  Tie 
Tac  Tnp  tor  PET  Number  Crossword  for  all  Computers 
Septembef /October  19B1  A3  Ways  To  Make  Money  Wiih 
Your  Micro,  How  To  Stan  A  Software  Exchange,  Who  Are 
Computer  Crim«rials?,  Micros  Behind  Bars.  Wumper  Sys- 
tems. Computer  Knock-knocl<  Jokes  in  BASiCand  LISP.  For 
Photographers  Only.  Frtwnacci  Nim.  Roman  NumeraJ  Cc«i- 
versum  Prograrrxim 
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Z.  Alice  in  LOGOLAND 

3.  LOGO  for  Apple  11  -  by  H.  Abetson 

4.  Alice  in  Logoland  Primer 

5.  Comprehensive  wall  chart 

6.  LOGO  &  Educational  Computing  Journal 
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ALL  THE  FRILLS  COMBO 
FOR  APPLE  II*         S149.95 
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1439  REM  tti 

1440  PRINT  "TIME  TO  WAKE  UP  YOUR  FRIE 
ND ( ": PRINT 

1442  PRINT  "DO  YOU  NEED  INSTRUCTIONS" 
; : INPUT  ANSWER* 

1443  IF  ANSWER*="N"  THEN  GRAPHICS  0:G 
DTO  1530 

1445  IF  ANSWER»<>"Y"  THEN  1435 

1446  GRAPHICS  O 

1450  PRINT  "PUT  'FRIEND'  TAPE  INTO" 

1460  PRINT  "PROGRAM  RECORDER." 

1465  PRINT 

1470  PRINT  "REWIND  TAPE  TO  BEGINNING. 

1475  PRINT 

1490  PRINT  "TYPE  'CLDAD'  AND  PRESS  EH 

1495  PRINT 

1496  PRINT  "PRESS  EQEiS  BUTTON" 

1497  PRINT  "ON  THE  PROGRAM  RECORDER." 

1498  PRINT 

1499  PRINT  "PRESS  I:]=*<1J:J:  AGAIN." 

1500  PRINT 

1505  PRINT  "WHEN  COMPUTER  IS  FINISHED 

1506  PRINT  "LOADING  THE  'FRIEND'  TAPE 


1508  PRINT 

EADY' . 

PRINT 

PRINT 

PRINT 

1520  PRINT 

1530  END 


1509 
1510 
1515 


'THE  COMPUTER  WILL  TYPE 


'THEN  YOU  TYPE  'RUN' 

'AND  PRESS  raannc:. " 


The  aljovc  commands  lielp  the  cliild  exit  from 
the  fairv-tale  program  aiul  rt-load  the  computer 
friend  —  ij  the  friend  and  ihe  fain'  talc  arc  stored  on 
tape. 

On  the  other  hand,  if  you  have  a  disk  drive, 
you  can  make  all  transfers  to  and  from  the  friend 
automatic.  The  friend  can  start  games  automati- 
cally. And  the  games  can  automatically  reload  and 
run  the  friend. 

To  modify  the  friend  program  is  simple. 

First,  you  change  line  90  to  read; 

90  REM  ***  DISK  VERSION  OF  FRIEND 

Second,  you  change  line  6180  to  read: 

6180  IF  M$(1,1)  =  "Y"  THEN  GOSUB  6310:GOTO  6410 

Third,  you  delete  old  lines  6400-6470  and  add 
the  following  new  lines: 

6350  RETURN 

6400  REM  ***  |>>fci;<  VERSION  OF  FRIEND 

6405  REM  *** 

6408  REM  »t*  SELECT  GAME  PROBRAM/EXIT 

FRIEND 

6410  GOTO  6410+Z»10 

6420  RUN  "D: TELLTALE" 

The  only  game  program  currently  referenced 
is  "Telltale,"  at  line  6420.  Telltale  is  the  name  I 
have  given  the  fairy-tale  program  (from  last  month's 
column)  that  is  stored  on  disk. 

You  can  have  the  friend  automatically  run  up 
to  50  game  programs  by  adding  their  full  (English) 
names  to  the  friend's  game  Hst  on  lines  12030- 


12520.  You  add  each  new  game  after  an  interval  of 
ten  Hues  (12040.  12050,  12060,  etc.).  The  format 
yon  follow  is  the  same  as  in  the  fairy-tale  game. 
Telltale,  listed  at  lines  120:^0  and  1203  1 : "" 

12030  DATA  1 

12031  DATA  STORY,GAME?,-l 

At  1 2030,  the  Data  statement  tells  the  message- 
display  sul)rouline  at  line  2010  that  there  is  only 
one  screen  in  this  message.  At  12031  is  the  English 
name  of  the  game  as  it  will  be  displayed  on  the 
screen  by  the  computer  friend.  The  game  name  is 
followed  by  a  question  mark  since  the  friend  is 
asking  if  the  child  wants  to  play  this  particular 
game. 

Next,  .so  the  friend  can  actually  load  and  run 
the  new  game,  you  need  to  add  the  game's /jivj^j-tow 
name  to  lines  6430  and  up.  You  separate  each  pnj- 
gram  name  by  ten  lines  (6430,  6440,  6450,  etc.). 
You  follow  the  same  formal  as  the  fairy-tale  pro- 
gram. Telltale,  on  line  6420: 

6420  RUN  "D:TELLTALE" 

Remember,  you  can  add  up  to  50  game  pro- 
grams for  the  friend  to  automatically  run. 

Calling  On  A  Friend 

Now  you  know  how  the  computer  friend  automati- 
cally loads  and  runs  a  game.  But  how  does  a  game 
reload  and  run  the  friend? 

You  can  learn  how  by  changing  the  fairy-tale 
program.  Telltale.  First,  delete  old  lines  1460  and 
1470.  Second,  add  the  following  new  lines: 

1480  REM  «»» 

1490  REM  *«*  RETURN  TO  FRIEND 

1500  REM  *««  PROGRAM--ON  DISK 

1510  REM  **« 

1520  RUN  "D:FRIEND" 

As  you  can  see,  it's  simple.  The  only  real  com- 
mand you  add  is  RUN  "D:FRIEND". 

By  following  the  instructions  above,  you  can 
add  dozens  of  games  to  your  computer  friend's 
repertoire.  The  friend  runs  the  games  automati- 
cally, and  the  games  automatically  return  control 
to  the  friend  when  your  child  is  through  playing 
them. 

Acknowledgments  And  Predictions 

I  admit  I  haven't  been  too  good  about  predicting 
where  this  column  is  going  each  month.  Like  a  red- 
faced  weather  forecaster,  I  apologize  for  the  times 
my  predictions  haven't  come  true. 

Unlike  the  weather  forecasters,  I  am  going  to 
stop  making  long-range  forecasts.  I'm  going  to 
stick  to  the  near-term  -  namely,  next  month.  Next 
month  I  plan  to  show  you  how  to  teach  the  computer 
friend  how  to  remember  things.  After  you  modify 
the  program,  the  friend  will  remember  facts  about 
itself  (its  name,  shape,  hair  color,  favorite  jokes, 
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etc.)  and  facts  about  the  child.  When  the  child  tells 
the  friend  something  important,  the  friend  will 
remember. 

I'd  like  lo  thank  Bruce  Mitchell  for  his  valuable 
programming  assistance.  Bruce  is  the  chief  "big- 
person"  programmer  at  the  Small  World  Preschool 
and  Kindergarten  in  Durham,  North  Carolina. 

MAD  l.IBS'^  is  a  reghtered  tmdemurk  of  PricelStemlSloan, 
Piihlishcrs.  Inc.,  Los  Angelex,  CA. 
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COMPUTER  FRIEND 

ttttttttttttttt 


WHEN  PROBRAM  BEGINS, 
THE  FRIEND'S  FACE 
APPEARS.    THE  FRIEND 
WAKES  UP  AND  GREETS 
THE  CHILD.    THE  FRIEND 
THINKS  UP  COMPUTER  GAMES 
THE  CHILD  CAN  PLAY. 


««t  TAPE  VERSION  OF  FRIEND 

*«*  DIMENSION  VARIABLES 

M*(9):REM  *  MESSAGE 

REM  «  INDIVIDUAL-MESSAGE  POIN 


-DF-MESSA6 


NAME 


7010:G 


WAKE-UP 
INTRODUCE 

«  FRIEND 


REM 
REM 
REM 
REM 

REM  *t* 
REM  »«« 
REM  t«* 
REM  ««« 
REM  **t 
REM  *** 
REM  t«» 
REM 
REM 
REM 
REM 
DIM 
N=l 
TER 

DATNUM=100005REM  t  TYPE 
E  POINTER/10000  =  FRIEND  WAKE-UP 
DIM  NAME«(9):REM  *  CHILD'S 
REM  »»*  FRIEND  MASTER 
GRAPHICS  2+16 

IF  PEEK < 1791 )=1  THEN  GOSUB 
DTO  550 

GOSUB  1010:REM  t  FRIEND 
GOSUB  2010:REM  t  FRIEND 
S  HIMSELF/HERSELF 
ANSWER=2: GOSUB  3210:REM 
LEARNS  CHILD'S  NAME 

GOSUB  2010:REM  »  FRIEND  HAPPY  TO 
SEE  CHILD 

SOSUB  6010:REM  t  PLAY  GAME? 
END 
REM  tt«  FRIEND  WAKE-UP 
GOSUB  SOIOjREM  «  DRAW  FACE 
GOSUB  5410:REM  »  DRAW 
GOSUB  5210:REM  «  DRAW 
TH 

FOR  P=l  TO  80O:NEXT  P 
GOSUB  4010:REM  «  WAKE-UP  BELL 
GOSUB  5460: REM  «  DRAW  OPEN  EYES 
FOR  P=l  TO  600;NEXT  P 
GOSUB  S320:REM  »  WINK  EYE 
FOR  P=l  TO  lOOrNEXT  P 
M=0:GOSUB  4820:REM  *  WINK  NOISE 
GOSUB  5460: REM  >  DRAW  OPEN  EYES 
FOR  P=l  TO  SOO:NEXT  P 
RETURN 

REM  t««  FRIEND  TALK 
RESTORE  DATNUM+N*10:REM  «  SELECT 

MESSAGE 
N=N+1:REM  *  SET  POINTER  TO  NEXT 
SET  OF  FRIEND  MESSAGES 
READ  SNUM:REM  t  SNUM  =  NUMBER  OF 
SCREENS  IN  CURRENT  SET  OF  FRIEN 
D  MESSAGES 
FOR  K=l  TO  SNUM 

GOSUB  3010:REM  »  FRIEND  TALK 1 

SCREEN 


SLEEP  EYES 
CLOSED  MOU 


2033 
2035 

2040 
2050 
3000 
3010 

3020 

3030 

3040 
3O50 
3051 
3055 
3060 

3070 
3075 
3080 

3090 
3095 

3100 
31  10 
3200 

3210 
3212 
3215 
3217 
3220 
3222 
3225 
3230 
3240 
32S0 
3260 
3265 
3267 

3270 
3280 
3290 
33  lO 

3312 
3315 
3317 
3320 
3330 
3350 
3360 
3390 
3400 
3410 
3420 
3500 
3510 
3600 
3610 
3620 
4000 
4010 
4020 
4030 
4040 
4050 
4060 
4  070 
4080 
4800 
4810 
4820 


FOR  P=l  TO  200;NEXT  P 

GOSUB  5510:REM  «  CLEAR  MESSAGE  W 

INDOW 

NEXT  K 

RETURN 

REM  «t«  FRIEND  TALKING 1  SCREEN 

PY=2:REM  t  MESSAGE  VERTICAL  (Y) 

START  LOCATION 

PY=2:REM  *  MESSAGE  VERTICAL  (Y) 

START  LOCATION 

PX=14:REM  »  HORIZONTAL  (X)  CENTE 

R  OF  MESSAGE  ON  SCREEN 

READ  M* 

IF  M«="-l"  THEN  RETURN 

IF  M«="*"  THEN  M*=NAME« 

GOSUB  5260: REM  t  OPEN  MOUTH 

POSITION  INT (PX- (LEN(Mt) /2> +0. 5) 

,PY:REM  *  CENTER  LINE 

PRINT  #6:M« 

GOSUB  4B10:REM  »  FRIEND  SOUND 

FOR  P=l  TO  10:NEXT  P:REM  «  KEEP 

MOUTH  OPEN 

GOSUB  5210: REM  *  CLOSE  MOUTH 

FOR  P=l  TO  50: NEXT  P:REM  *  KEEP 

MOUTH  CLOSED 

PY=PY+2 

GOTO  3040 

REM  *»*  FRIEND  ASKS  CHILD  A  QUES 

TION 


OPEN  #1,4,0," 
M«="  " 

POSITION  11,4 
FOR  1=1  TO  9 
GET  #1,A 
IF  A=126 
IF  A=J26 


AND  1=1  THEN  3220 
THEN  GOSUB  3310 


IF  A=155  THEN  3265 

PRINT  #6;CHR* (A) ; 

M* (LEN<M*) +1) =CHR*  <A) 

NEXT  I 

FOR  P=l  TO  75:NEXT  P 

GOSUB  5510: REM  «  CLEAR  MESSAGE  W 

INDOW 

CLOSE  #1 

GOSUB  3410: REM  t     EVALUATE  ANSWER 

RETURN 

POSITION  I+9,4:PRINT  #6;"  "; 


POSITI 
M* (LEN 
1  =  1-1 
GET  #1 
IF  A<.> 
IF  I<2 
GOTO  3 
RETURN 
REM  ** 
ON  ANS 
RETURN 
REM  «t 
RETURN 
REM  *« 
NAME*= 
RETURN 
REM  *« 
BEL=10 
BEL=13 
SOUND 
VLM=15 
SOUND 
VLM=VL 
IF  VLM 
RETURN 
REM  »t 
M=INT ( 
FOR  A  = 


ON  1+9,4 
(  M  *  )  )  =  "  " 


126  THEN  3390 

THEN  3320 
310 

*  EVALUATE  ANSWER 
WER  GOSUB  3510,3610 

«  NO  NEED  TO  STORE  ANSWER 

*  ANSWER=CHILD' S  NAME 
M« 

t  WAKE-UP  SELL 

5: TIM=7. 5:60SUB  4040 

2:TIM=8. 5: GOSUB  4040 

0,0, 0,0: RETURN 

: INC=0. 79+TIM/50 

0, BEL, 10, VLM 

MtINC 

>l     THEN  40SO 

*  FRIEND  VOICE 
RND (1 ) *51 ) +15 
M+25  TO  M  STEP  -8 
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4S30  SOUND  0,A,10,10 

4B40  FOR  T=l  TO  10 

4B50  NEXT  T 

4B60  NEXT  ft 

4B75  SOUND  0,0,0,0 

4880  RETURN 

50OO  REM  «t*  FRIEND'S  FACE 

5010  GRAPHICS  2+16 

5040  POSITION  2,1:PRINT  #6;" 

<3  SPACES}*" 
5050  POSITION  2,2:PRINT  #6:" 
5060  POSITION  2,3:PRINT  #6;"  = 
5070  POSITION  2,4:PR1NT  #6;"/ 

<5  SPACESJN" 
5090  POSITION  1.6:PRINT  #6:"<: 


/  \" 


:  > 


SlOO  POSITION  2,9:PRINT  #6;"\ /" 

5110  RETURN 

5200  REM  «t*  CLOSE  MOUTH 

5210  POSITION  2,7:PRrNT  #6;": 

{5  SPACES> : " 

5220  POSITION  2,8sPRINT  #6;": :  " 

5230  RETURN 

5250  REM  »**  OPEN  MOUTH 

5260  POSITION  2.7:PRINT  #6;": :  " 

5270  POSITION  2,8:PRINT  #6;":   \_/  : " 

5280  RETURN 

53O0  REM  tt«  LEFT  EYE  WINK 

5320  POSITION  2,5:PRINT  #6;":  O  -  :  " 

5330  FOR  P=l  TO  150:NEXT  P 

5340  RETURN 

5400  REM  «t*  EYES  ASLEEP 

5410  POSITION  2,5:PRINT  #6;":  -  -  :" 

5440  RETURN 

5450  REM  *t*     EYES  AWAKE 

5460  POSITION  2,5:PRINT  #6;":  O  O  :" 

5470  RETURN 

5500  REM  «ii«  CLEAR  MESSAGE  WINDOW 

5510  FOR  Y==2  TO  8  STEP  2 

5520  POSITION  iO,Y 

5530  PRINT  #6;" {9  SPACES> " 

5540  NEXT  Y 

5550  RETURN 

6000  REM  *»*  FRIEND'S  GAMES 

6010  60SUB  2010:REM  t  FRIEND  ASKS  CHI 

LD:   PLAY  A  GAME? 
6020  ANSWER=1 : SOSUB  3210: REM  «  GET  CM 

ILD'S  ANSWER 
6030  IF  ««<1,1)="N"  THEN  6080 
6040  IF  M*<1,1)<>"Y"  THEN  N=N-l;GOTa 

6010 
6050  GOSUB  6S10:GDT0  60'70:REM  «  SELEC 

T  GAME 
6080  N=4: DATNUM=1 3000: REM  t  GOOD-BYE 
6090  GOSUB  2010:REM  t     FRIEND  SAYS  GOO 

D-BYE ! 
6095  RETURN 

6100  REM  «♦*  SELECT  GAME 
6110  DATNUM=12O0O: N1=N: N=l : REM  *  RESE 

T  DATA  POINTERS 
6120  GOSUB  2010:REM  *  GENIE  BEGINS  6A 

ME-SELECTION  QUESTION 
6130  READ  6AMENUM 
6140  N=N+1 

6150  FDR  Z=l  TO  GAMENUM 
6160  BOSUB  20iO:REM  t  DISPLAY  GAME  NA 

ME 
6170  GOSUB  3210:REM  t  GET  CHILD'S  ANS 

WER 
6180  IF  M4<1,1)="Y"  THEN  GOSUB  63i0:G 

OSUB  6410:60T0  6220 
6190  IF  M« ( 1 , 1 ) <>"N"  THEN  N=N- 1 : GOTO 

6160 
6200  NEXT  Z 
6210  DATNUM=12000:  N=53:R.ETURN  :  REM  * 

NO  GAMES  SELECTED/GOOD-BYE! 


6220  DATNUM=13000: N=4: REM  »  GOOD-BYE! 
: RETURN 

6300  REM  *««  PREPARE  FRIEND'S  MEMORY 
FOR  EXIT  FROM  FRIEND  PROGRAM 

6301  REM  *«*  STORE  CHILD'S  NAME 

6302  REM  *««  IN  LOCATIONS 

6303  REM  *»*  1781-1789 

6304  REM  ««»  (LENGTH  OF  NAME  IN  1790 

6305  REM  «*«  AND  SET  LOCATION  1791 

6306  REM  *«»  AS  FLAG  THAT 

6307  REM  *««  FRIEND  HAS  ALREADY 

6308  REM  *«*  BEEN  CALLED  SINCE 

6309  REM  «*«  TURNING  ON  COMPUTER 

6310  REM 

6315  FOR  1=1  TO  LEN(NAME*) 

6320  POKE  1780+1, ASC (NAME* <I , I ) ) 

6330  NEXT  I 

6335  POKE  1790, LEN (NAME*> 

6340  POKE  1791 . 1 

6350  RETURN 

6400  REM  »*«  kiilsis    VERSION  OF  FRIEND 

6410  DATNUH=13000:N=1 

6420  GOSUB  2010:REM  t  ASK  IF  CHILD  NE 

EDS  HELP 
6430  ANSWER=1 :GOSUB  3210:REM  *  GET  CH 

ILD'S  ANSWER 
6440  IF  M*<1,1)="N"  THEN  6500 
6450  IF  M*<1,1)<>"Y"  THEN  6410 
6460  GOSUB  2010:REM  t  TELL  CHILD  HOW 

TO  LOAD  TAPE/REPEAT  STEPS? 
6470  N=2:G0T0  6430 
6500  RETURN 

7000  REM  ««t  FRIEND  CALLED  ON  BEFORE 
7010  FOR  1=1  TO  PEEK(1790) 
7020  NAME* < LEN (NAME*) +1 ) =CHR* (PEEK ( 17 

80+1) > 
7030  NEXT  I 
7040  GOSUB  5010;60SUB  5210:60SUB  5460 

:REM  t  DRAW  FRIEND 
7050  DATNUM=1 1000: GOSUB  2010: REM  *  NE 

W  FRIEND  MESSAGES 
7060  DATNUM=10000: N=3 
7070  RETURN 

lOOOO  REM  t«»  WAKE-UP  FRIEND 
10005  REM  ***  MESSAGES 

10010  DATA  3 

10011  DATA  HI,   I'M,   GED,-1 

10012  DATA  YOU, TURNED, ME, ON, -1 

10013  DATA  WHO'S, OUT, THERE?. -1 

10020  DATA  2 

10021  DATA  I ' M, SO, HAPPY, -1 

10022  DATA  TO , SEE , YOU , » , - 1 

10030  DATA  2 

10031  DATA  DO, YOU, WANT, -1 

10032  DATA  TO , PLAY , A , GAME? , - 1 

llOOO  REM  «««  FRIEND  ALREADY  AWAKE  ME 
SSAGES 

11010  DATA  5 

11011  DATA  HI , «, -i 

11012  DATA  I , HOPE, YOU, -1 

11013  DATA  HAD,FUNM,-1 

11014  DATA  I  , WONDER, WHAT, -1 

11015  DATA  WE, SHOULD, DO, NOW. , -1 

12000  REM  *t«  GAMES 

12001  REM 

12002  REM  «*«  LIST  GAMES  ON 

12003  REM  »«»  EVERY  lOTH  LINE 

12004  REM  *««  LINES  12030-12520 

12005  REM  *«»  FOR  A  MAXIMUM  OF 

12006  REM  »»*  50  GAMES. 

12007  REM 

12010  DATA  2 

12011  DATA  DO, YOU, WANT, -1 
J2012  DATA  TO, PLAY, -1 
12020  DATA  1 


12030 

DATA 

1 

12031 

DATA 

THE, STORY, GAME?, -1 

12530 

DATA 

6 

12531 

DATA 

«, I , AM, SORRY, -1 

12532 

DATA 

NONE, OF, THE, GAMES, -1 

12533 

DATA 

LOOKED, FUN. , -1 

12534 

DATA 

MAYBE, WE, CAN, -1 

12535 

DATA 

PLAY, LATER. ,-1 

12536 

DATA 

BYE !  ,BYE 1  , BYE  1  , -1 

13OO0 

REM 

(*«  MESSAGE  TO  HELP 

13005 

REM 

|i«t  CHILD  LOAD  GAME 

13006 

REM 

|i«t  TAPE 

13O10 

DATA 

3 

1301  1 

DATA 

ALL, MY, GAMES, -1 

13012 

DATA 

ARE, STORED, ON, TAPE. .-1 

13013 

DATA 

DO, YOU, NEED, HELP?, -1 

13020 

DATA 

12 

13021 

DATA 

FIRST. PUT, THE, GAME, -1 

13022 

DATA 

TAPE, ON, THE, RECORDER. , -1 

13023 

DATA 

SECOND, REWIND, THE, TAPE. ,-1 

13024 

DATA 

THIRD, TYPE, 'CLOAD' ,THEN,-1 

13025 

DATA 
DATA 

PRESS, THE, 'RETURN' , BUTTON. 

13026 

FOURTH, PRESS, THE, 'PLAY' , -1 

13027 

DATA 

BUTTON, ON, THE, RECORDER. , -1 

13028 

DATA 

,-1 
DATA 

LAST, PRESS, 'RETURN' , AGAIN. 

13029 

WHEN, THE, PROGRAM, 1S,-1 

13030 

DATA 

LOADED, TYPE, ' RUN' . , -1 

13031 

DATA 

WANT, ME, TO, REPEAT,-! 

13032 

DATA 

THE, STEPS?, -1 

13040 

DATA 

1 

13041 

DATA 

BYE! ,BYE! ,BYE! ,-1 
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•  We  sell  and  service  only  VIC-20 
Computers! 

►  We  have  more  in  stock  merchandise 
than  anyone! 

►  We  give  the  best  service  in  the  USA! 

►  One  day  delivery  express  mail! 

►  We  handle  warranty  and  service  within 
24  hours! 

►  We  give  15  day  free  trial  on  all 
merchandise! 

t  We  mail  refunds  within  24  hours  after 
receiving  returns! 

•  We  have  over  500  programs— 270 
educational  tapes— programming 
aids— business— home— games! 

•  We  mail  free  catalogs— specify 
category  you  desire! 

►  We  accept  Visa  and  Mastercard— plus 
we  ship  C.O.D.! 

►  We  are  the  first  to  offer  new 
"in  stock"  items! 
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Please  add: 

S2.00  shipping/ handling! 

S1.50C.O.D. 

Write  for  Free  Catalog 

IDealer  Inquires  Welconne 


TISHING  for'  - 
HOMONYMS  o^ 

Colorful  word  game    ■ 
,   designed  to  improve 
'spelling  and  vocabulary 
for  grades  3-6. 
APPLE  II  disk  48K  Applesoft 
$25.00  ' 

ATARI  cassette  16K 
$20.00 
^ATARI  disk  24  h 
$25.00^ 


Avai/abfe 

«*  leading  "^ 
compi4e^ 

stores 

"'roughout 
Lthe  world 
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1.  TRACTION-FRICTION  LINE  PRINTER 

This  new  COM-STAR  deluxe  printer,  prints 
8!4"  X  11"  full  size  letter  quality  single,  roll 
or  fan  fold  paper,  labels  and  etc.  Impact  dot 
matrix  bi-directional  40,  66,  80,  132 
columns.  Includes  interface  cable  that 
plugs  direct  into  the  VIC-20  computer,  no 
other  costly  interface  is  needed.  List 
$599.00  —  Sale  $399.00 

2.  UP  TO  60K  EXPANSION  MODULE  Aero 
Space  designed— 6  slot— add  up  to  6 
cartridges— switch  select  any  program. 
Start  and  strop  any  program  with  reset 
button— not  necessary  to  remove  cartridges 
or  turn  off  computer,  saves  time,  television 
and  computer  (one  year  warranty)  List 
$149.00  —  Sale  $89.00 

WE  LOVE  OUR  CUSTOMERS 

(our  prfctt  proM  It) 


ENTERPRIZES  (factory oirecd 

BOX  550,  BARRINGTON,  ILLINOIS  60010 
Phone  312/382-5244  to  order 
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This  series  concludes  with  a  comparison  of  Atari  and  Apple  PILOT  instructions,  the  program  variables  within  the 
languages,  and  a  table  summarizing  PILOT  commands.  The  Turtle  PILOT  language,  a  version  for  the  VIC  and  the 
PET,  will  he  published  next  month.  Last  month  the  Atari  version  of  the  language  was  published  and  there  ivas  a  version 
for  the  Apple  in  the  September  issue. 

Turtle  PILOT 


Alan  W.  Poole 
Loomis,  CA 


Welcome  back  for  the  third  and  final  article  about 
Turtle  PILOT.  If  you  haven't  seen  the  last  two 
articles,  I  would  suggest  you  do  that  now,  unless 
you  are  willing  to  miss  out  on  a  powerful  new 
language  for  youi*  Apple.  [The  Atari  version  of  PILOT 
was  published  in  the  October  1982  issue  0/ COMPUTE!, 
and  the  language  for  the  Apple  appeared  in  the  September 
issue.]  In  Parts  I  and  II  we  dealt  with  all  the  com- 
mands and  instructions  in  Turtle  PILOT.  Trans- 
lating an  Atari  PILOT  program  to  Turtle  PILOT 
will  be  the  main  topic  of  this  article,  along  with  a 
few  miscellaneous  notes  and  some  documentation 
on  the  Editor  and  Translator  programs.  At  the  end 
of  this  article  you  will  find  a  summary  of  all  the 
commands  and  instructions  in  Turtle  PILOT. 

The  program  we  are  going  to  convert  from 
Atari  PILOT  to  Turtle  PILOT  fust  appeared  in 
David  Thornburg's  "Friends  Of  The  Turtle"  col- 
umn in  the  April  1982  issue  of  COMPUTE! 
magazine.  Both  versions  of  the  program  are  listed 
below,  along  with  a  list  of  the  changes  made  to  the 
program  to  convert  it  to  Turtle  PILOT. 

1.  Line  3  was  added  to  clear  the  screen  and  place 
the  cursor  in  the  text  window  below  the  high  reso- 
lution graphics. 

2-  The  symbol  placed  at  the  end  of  a  Type  instruc- 
tion to  continue  the  next  printed  character  on  the 
same  line  is  the  ampersand  instead  of  the  backslash 
used  in  Atari  PILOT. 

3.  Turtle  commands  are  preceded  by  a  G:  instruc- 
tion in  Turtle  PILOT  instead  of  the  GR:  used  in 
Atari  Pilot. 

4-  Numeric  variable  names  are  not  preceded  by  a 
pound  sign  (#)  in  Turtle  PILOT,  except  in  a  Type 
instruction,  where  they  are  preceded  and  followed 
by  a  pound  sign. 

5.  White  was  the  only  color  used  in  the  Turtle 
PILOT  version  because  colors  are  plotted  only  at 
every  other  coordinate  on  the  Apple. 


Turtle  PILOT  version 

1  'VISITURT 

2  U:*ERASE 

3  B:HOME:VTAB21 

4  T:WELCOMETOTHE 

VISIBLE  TURTLE 

5  T: 

6  J:*STARTHERE 

7  'MASTERLOOP 

8  T:TURN& 

9  U:  ♦ACCEPT 

10  G:PEN  ERASE 

11  U:*TURTLE 

12  G:TURNA 

13  *STARTHERE 

14  G:PEN  WHITE 

15  U:*TURTLE 

16  T:DRAW&: 

17  U:*  ACCEPT 

18  G:PEN  ERASE 

19  U:*TURTLE 

20  G:PEN  WHITE 

21  G:DRAWA 

22  G:PEN  WHITE 

23  U:*TURTLE 

24  J:*MASTERLOOP 

25  E: 

26  *ERASE 

27  G:GOTO  0,0 ;  TURNTO  0 ; 

CLEAR 

28  U:*TURTLE 

29  E: 

30  *ACCEPT 

31  A:A 

32  M:E 

33  UY:*ERASE 

34  E: 

35  *TURTLE 

36  G:GO4;TURN-90;GOl; 

TURN  180 

37  G;30CDRAW2;TURN12) 

38  G:G01;  TURN  180 

39  G:10(DRAW2;TURN36) 

40  G:TURN90;GO-4 

41  E: 


Atari  PILOT  version 

•VISITURT 

U:*ERASE 

T:WELCOMETOTHE 

VISIBLE  TURTLE 
T: 

J:*STARTHERE 
*MASTERLOOF 
T:TURN  \ 
U:*ACCEPT 
GR:PEN  ERASE 
U:*TURTLE 
GR:TURN#A 
*STARTHERE 
GR:  PEN  YELLOW 
U:*TURTLE 
T.DRAW  \ 
U:*ACCEPT 
GR:PEN  ERASE 
U:*TURTLE 
GR:PENRED 
GR:DRAW#A 
GR:PEN  YELLOW 
U: 'TURTLE 
J:*MASTERLOOP 
E: 

*ERASE 
GR:  GOTO  0,0;  TURNTO  0; 

CLEAR 
U:*TURTLE 
E: 

♦ACCEPT 
A:#A 
M:E 

UY:*ERASE 
E: 

*TURTLE 
GR:  GO  4;  TURN  -90;  GO  1; 

TURN  180 
GR:30(DRAW  1;  TURN  12) 
GR:G01;  TURN  180 
GR:I0(DRAW  I;  TURN  36) 
GR:TURN90;GO-4 
E: 


Miscellaneous  Notes  On  Turtle  Pilot 

1.  It  is  not  necessary  to  include  the  asterisk  in  front 
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MICR0S0FT»MICR0PR0«UGHTNINGS0FTWARE»SIRIUS»L0G1CALSYSTEMS«SUPERS0FT 

EVERY  NINE  MINUTES 

SOMEONE  JOINS 

AMERICAN  SOFTWARE  CLUB 

HERE  ARE  10  REASONS  WHY: 


1.  PRICE:  ASC  promises  that  members' 
prices  are  the  lowest  available.  If,  within  30 
days  of  your  purchase  you  find  a  lower,  nation- 
ally advertised  price,  we  will  gladly  credit  your 
account  with  the  difference. 

2.  NO  MINIMUM:  As  a  Club  member  you  are 
never  obligated  to  buy  anything  you  don't 
want,  unlike  other  software  clubs  which  some- 
times require  as  many  as  three  purchases 
every  six  months. 

3.  FAST  SHIPMENT:  The  products- we  offer 
in  our  catalog  are  kept  in  stock,  so  orders  are 
usually  shipped  within  24  hours.  We  also  offer 
air  shipment  for  those  members  who  want  it. 

4.  PRODUCT  DESCRIPTIONS:  ASC  s  bi- 
monthly Compendium  contains  extensive  pro- 
duct descriptions  on  every  offering  so  that 
both  novice  and  expert  alike  know  what  they 
are  buying  and  can  be  sure  that  It's  right  for 
them  and  their  computers. 

5.  WIDE  SELECTION:  ASC  carries  hundreds 
of  programs  as  well  as  hardware  and  supplies 
for  APPLE,  ATARI,  CPIM,  IBfvl  PC,  and  TRS-80 
computers.  Program  categories  include  Busi- 
ness, Education,  Entertainment  and  Langu- 
ages/Utilities. 


6.  PRODUCT  EVALUATION:  Each  product 
sold  by  ASC  must  first  pass  rigorous  evalua- 
tion before  it  is  included  among  the  Club's  of- 
ferings. Products  must  demonstrate  both  their 
claimed  capabilities  and  represent  sound  pur- 
chases prior  to  their  inclusion. 

7.  PRODUCT  SUPPORT:  We  believe  it  is  as 
important  to  support  products  as  it  is  to  sell 
them,  so  we  stand  behind  every  product  we 
self,  and  only  offer  merchandise  from  manu- 
facturers who  are  committed  to  living  up  to 
their  warranties. 

8.  EASE  OF  ORDERING:  An  order  form  and 
envelope  is  provided  with  every  catalog,  and 
to  make  ordering  even  more  convenient,  the 
Club  also  provides  a  toll  free  number  for  24 
hour,  7-day s-a-week  service. 

9.  CONSUMER  SERVICES:  The  Ciub  pro 
vides  at  member  request,  information  and  sug- 
gestions as  to  product  suitability  and  compati- 
bility, and  when  necessary  can  call  on  the 
assistance  of  additional  outside  sources. 

10.  SPECIAL  OFFERS:  Club  members  will 
from  time  to  time  receive  special  exclusive 
offerings  that  greatly  enhance  the  value  of 
membership. 
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PROGRAM  DESIGN   'LU-S. •ADVENTURE  INTERNATIONAL-ALLENBACH  INDUSTRIES'BIG  FIVE  • 


ASC  is  America's  oldest  arrd 
largest  commercial  software  ciub. 


FOR  A  SIX-MONTH  TRIAL 
MEMBERSHIP  WITH  NO  FEE  OR 
OBLIGATION,  FILL  OUT  THE 
COUPON  OR  CALL  OUR  TOLL 
FREE  NUMBER:  1-800-431-2061 
(N.Y.  Residents  call  914-762-5644) 


AMERICAN  SOFTWARE  CLUB,  IHC. 

Millwood,  New  York  10546 

Please  begin  my  free  six-month  trial  membership  as  outlined  in  this  ad. 
Narre   


Address 


City/Sta!e/Zip  _ 


My  computer  is; 
circle 
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TRS-80 
(Mods.  1,  2,  3,  Color) 
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IBM  PC 
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of  a  label  used  in  the  object  of  a  Jump  or  Use  in- 
struction. 

2.  A  Jump  instruction  without  an  object  will  jump 
back  to  the  last  Accept  instruction. 

3.  One  dollar  sign  or  pound  sign  may  be  used  in  a 
Type  instruction,  but  don't  use  two  unless  a  variable 
is  being  Typed. 

4.  AH  spaces  on  the  left  side  of  the  colon  in  every 
instruction  will  be  ignored  when  the  program  is 
translated.  Spaces  on  the  light  of  the  colon  will  be 
ignored  with  the  G:  instruction. 

5.  When  you  first  run  a  program,  the  turtle  will  be 
automatically  inidalized  to  the  middle  of  the  screen, 
an  angle  of  zero,  and  the  color  white. 

Program  Documentation 

So  far  I  have  not  provided  any  documentation  for 
the  Editor  and  Translator  programs  other  than  the 
REMarks  included  in  the  programs.  Lines  50000 
to  55060  do  not  contain  any  REMarks.  These  lines 
are  never  executed  while  the  Translator  is  RUN- 
ning.  Some  PILOT  instructions  require  a  sub- 
routine to  perform  the  same  task  in  BASIC.  This  is 
the  purpose  of  the  lines  greater  than  50000.  These 
lines  are  included  in  every  translated  program. 
Below  is  a  list  of  the  functions  of  the.se  subroutines 
and  lists  of  the  variables  used  in  the  Editor  and 
Translator  programs. 

Lines  50000-50050:  Initialization.  Lines  50020- 

50025  set  the  pitch  values  for  notes.  Lines  50030- 

50040  POKE  a  machine  language  sound  routine 

intcj  memorv. 

Lines  51000-51130:  Type  instruction.  QT$  is 

string  to  be  Typed. 

Lines  52000-52220:  Accept  instruction.  Uses  the 

GET  command  to  allow  any  character  to  be  typed 

without  an  error  occurring.  QI$  is  string  typed. 

Lines  53000-53030:  Match  instruction.  QS(25)  is 

list  of  items  to  be  Matched. 

Lines  54000-54020:  TURN  command.  QT  is 

number  of  degrees  to  turn. 

Lines  55000-55060:  DRAW  command.  QL  is  length 

of  line. 

Editor  Variables 

BELL$:   CTRL-G 

C:   Editor  command  number. 

C$(9):    List  of  Editor  commands. 

D$:  CTRL-D. 

F:  Temporary  flag. 

FL:   First  line  number. 

1$:   General  input. 

IN$(11):   List  of  PILOT  instructions. 

K$:   Key  pressed. 

K:  ASCII  code  of  K$. 


L,  LI,  L2:  Temporary  loop  counters. 

LL:   Last  line  number. 

LN:   Number  of  last  line  in  program. 

LT:   Number  of  line  being  typed. 

N$:  Name  of  progiam  to  be  LOADed. 

P:   Parentheses  counter. 

P$(2500):   Program  lines. 

RES:  "LINE  NO.  OUT  OF  RANGE" 

SE$:  "SYNTAX  ERROR " 

T,  T$:  Temporary  variables. 

Translator  Variables 

C:   Conditioner,  0  =  none,  1  =  Y,  2  =  N. 

D$:  CTRL-D, 

EX$:   Expression. 

F:   Flag  to  indicate  if  turtle  commands  are  in  a 

loop. 
GC:   Number  of  turtle  graphics  command. 
G$(6):  List  of  turtle  commands  in  one  line  of 

PILOT  program. 
I:    Instruction  number. 

1$:   Line  of  PILOT  program  input  from  disk. 
I$(12):   List  of  PILOT  instructions. 
K$:  Character  read  from  PILOT  piogram  on 

disk. 
L$:   Part  of  instruction  left  of  colon. 
LN:   Line  number  being  translated. 
LN$:  Translated  line. 

M$(25):   Items  in  object  of  Match  instruction. 
N$:   Name  of  program  being  translated. 
NL:    Number  of  lines  in  PILOT  t>rogram. 
P$(2500):   PILOT  program  lines. 
R$:   Part  of  instruction  right  of  colon. 
Tl$:  T$  with  spaces  removed. 
L,  T,  T$,  11:   Temporary  variables. 

Now  that  you  have  learned  all  the  commands 
and  features  of  Turtle  PILOT,  you  can  start  wridng 
programs  and  experimenting  with  the  language. 
I'm  sure  you  will  find  that  the  powei'  and  simplicity 
of  Turtle  PILOT  far  outweigh  the  inconvenience 
of  having  to  wait  a  couple  of  minutes  while  vour 
program  is  translated  lo  Applesoft. 

Summary  Of  Turtle  PILOT 
Editor  Commands 

ADD  -  Start  or  continue  program. 
LIST  -  List  program. 
EDIT  —  Change  line(s)  of  program. 
INSERT  -  Acid  a  line. 
DEL  -  Delete  line(s)  of  program. 
NEW  —  Erase  program  in  memory. 
LOAD  -  Load  program  from  disk. 
SAVE  -  Save  program  on  disk. 
MEM  -  Display  free  bytes. 
CAT  -  Catalog  disk. 
PR#  -  Change  output  slot. 
ESC  —  Key  to  exit  Editor. 


PILOT  Instuctions 
T:   Type 

A:   Ac:cepl 

M:   Match 

J:    Jump 

U:"  Use 

E:   End 

C:  Compute 

R:    Remark 

S:   Sound 

G:   Turtle  grapliics 

B:   BASIC  commands 

*  -  Used  in  front  of  label. 

Y  —  Vcs  conditioner. 

N  —  No  conditioner. 

Turtle  Commands 

CLEAR -Turn  on  and  erase  hi-res  graphics. 

TURN  -  Add  to  turtle's  angle. 

TURNTO  -  Reset  tin-tle"s  angle. 

DRAW  -  Draw  line  at  angle  turtle  is  headed. 

GO—  Move  tintle  without  drawing. 

PEN  —  Change  color. 

SCREEN  -  Clear  screen  to  a  color. 

GOTO  — ('hangc  coordinates  of  lurlle. 

FULL-  Full  screen  graphics. 

MIX  -  Mixed  graphics  and  text. 

QUIT  -  Relin-n  to  text  mode.  < 
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One  w  ay  to  make  your  computer  useful  around 
the  house  is  to  have  it  take  over  some  chores.  It 
could  easily  do  the  work  of  yoiu^  alarm  clock,  ap- 
pointment l>ook.  address  book,  or  yearl)  calendar. 
What's  more,  it  could  combine  two  jobs  into  one. 
l"o  see  hou  one  program  could  do  (wo  things  at 
once.  let"s  construct  a  program  which  combines  the 
functions  of  a  calendar  with  an  address  book.  We 
can  also  look  at  how  ariYi\.\  work.  Thcv  can  be  a 
mcjst  valuable  programming  tool  when  von  are 
working  with  lists.  Because  Atari  BASIC  follows 
nonstandard  rules  in  the  construction  of  arravs,  it 
will  not  be  covered  here.  The  discussi(jn  below 
ap]5lics  to  Microsoft  BASIC,  which  includes  Apple, 
VIC,  PET.  and  manv  other  computers. 

When  two  lists  are  lelated  to  each  oilier,  ) ou 
can  put  them  into  a  multi-dimensional  array  and 
thev  can  work  together  to  provide  information. 
Arra\  s  have  (liinriisions,  usually  one  or  twtj.  A  one- 
dimensional  array  is  just  another  word  for  a  com- 
mon list.  In  our  example  program,  there  is  a  list  of 
first  names  (Mary.  Bob,  Joe,  Alice,  .Mindy)  which 
could  be  a  one-dimensional  array.  Arrays  give  the 
same  variable  name  to  a  group  or  list  of  items.  You 
might  think  of  an  array  as  a  massive  variable. 

The  DIM  statement  creates  an  array.  Line  100 
shows  how  you  can  DIM  an  array  called  A$  to 
contain  "X"  by  eight  items.  This  is  a  two- 
dimensional  array.  Since  we  want  to  allow  for 
expanding  (he  list  of  people  (and  their  addresses 
and  liirthdavs),  we  use  the  variable  N  at  the  start  of 
the  program  which  can  easil)  be  changed  to  show 
the  lota!. 

So,  we  presently  have  il\e  people,  each  listed 
in  a  separate  DATA  statement.  The  way  we  are 
setting  up  this  array,  we  allow  eight  pieces  of  infor- 
mation about  each  person.  These  categories  are 


listed  in  the  REM  statement  in  line  5.  Imagine  a 
honeycomb  of  little  boxes  like  those  on  walls  in  the 
post  office.  Think  oi  each  row  bei-ng  u.sed  by  just  a 
single  person.  In  our  DIM,  the  co[npulcr  is  in- 
structed to  set  aside  enough  memorv  to  build  five 
rows.  And  eacli  row  has  to  be  wide  enough  U)  hold 
eight  boxes.  This  is  an  N  X  8  arrav. 
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If  we  didn't  have  arrays  to  work  with,  we  would 
have  to  give  a  tlifferent  variable  name  to  each  item 
of  data.  That  would  mean  40  variable  names  in  this 
small  example  program.  If  you  put  your  own  ad- 
dress book  into  the  DATA  statements  here  (and 
change  N  in  line  5  to  equal  the  total  number  of 
people),  vou  might  end  up  with  400  or  more  pieces 
of  information.  Clearly,  it  is  more  practical  to  call 
Bob  Riley's  last  name  A${2,2)  than  to  give  it  a  unique 
variable  name. 

What's  more,  we  can  now  easily  use  this  array, 
this  expanded  A$,  as  part  of  a  loop.  (Keep  in  mind 
that  A$( )  is  not  the  same  as  .\$.  You  can  use  both 
of  them  in  a  program  and  they  won't  interact;  they 
are  two  entirely  separate  variables.)  Notice  how 
lines  100-120  quicklv  and  easily  fill  up  the  honey- 
comb of  the  array,  putting  each  item  into  its  slot. 
Then,  depending  on  what  kind  of  information  we 
are  requesting  —  addresses  or  birthdays  -  X  will 
point  to  the  second  or  seventh  coliunn  in  the  array. 
X  will  let  us  search  through  the  last  names  or 
through  the  months  to  find  the  information 
desired. 

Arrays  can  make  it  very  easy  to  solve  certain 
kinds  of  programming  problems.  How  fast  could 
we  change  our  program  to  tell  us  all  the  people 
who  lived  in  a  particular  state?  Just  change  line 
300  to: 

300  ?"  WHAT  STATE":  X  =  5 

and  the  array  will  be  searched  for  matches  in  the 
"states  boxes,"  column  five.  How  would  you  get 
information  on  matching  zip  codes?  You  can  quickly 
change  the  entire  function  of  this  program  by 


AARDVARK  -  THE  ADVENTURE  PLACE 

ADVENTURES  FOR  OSI,  TRS-80,  TRS-80  COLOR,  SINCLAIR,  PET,  VIC-20 


ADVENTURES  -  Adventures  are  a  unique 
form  of  computer  game.  They  let  you  spend 
30  to  70  hours  exploring  and  conquering  a 
world  you  have  never  seen  before.  There  is 
little  or  no  luck  in  Adventuring.  The  rewards 
are  for  creative  thinking,  courage,  and  wise 
gambling  —  not  fast  reflexes. 

In  Adventuring,  the  computer  speaks  and 
listens  to  plain  English.  No  prior  knowledge 
of  computers,  special  controls,  or  games  is  re- 
quired so  everyone  enjoys  them— even  people 
who  do  not  like  computers. 

Except  for  Quest,  itself  unique  among  Ad- 
venture games,  Adventures  are  non-graphic. 
Adventures  are  more  li  ke  a  novel  than  a  comic 
book  or  arcade  game.  It  is  like  reading  a  par- 
ticular exciting  book  wtiere  you  are  the  main 
character. 

All  of  the  Adventures  in  this  ad  are  in  Basic. 
They  are  full  featured,  fully  plotted  adventures 
that  will  take  a  minimum  of  thirty  hours  (in 
several  sittings)  to  play. 

Adventurmg  requires  16k  on  Sinclair,TRS- 
80,  and  TRS-80  Color.  They  require  8k  on  OSI 
and  13k  on  VIC-20.  Sinclair  requires  extended 
BASIC. 

TREK  ADVENTURE  by  Bob  Retelle  -  This 
one  takes  place  aboard  a  familiar  starship  and 
is  a  must  for  trekkies.  The  problem  is  a  famil- 
iar one  —  The  ship  is  in  a  "decaying  orbit" 
(the  Captain  never  could  learn  to  park!)  and 
the  engines  are  out  lYou  would  think  that  in 
all  those  years,  they  would  have  learned  to 
build  some  that  didn't  die  once  a  week).  Your 
options  are  to  start  the  engine,  save  the  ship, 
get  off  theship,  or  die.  Good  Luck. 

Authors  note  to  players  —  I  wrote  this  one 
with  a  concordance  in  hand.  It  is  very  accurate 
—  and  a  lot  of  fun.  It  was  nice  to  wander 
around  the  ship  instead  of  watching  it  on  T.V. 

CIRCLE   WORLD    by    Bob   Anderson  —  The 

Alien  culture  has  built  a  huge  world  in  the 
shape  of  a  ring  circling  their  sun.  They  left 
behind  sonie  strange  creatures  and  a  lot  of  ad- 
vanced technology.  Unfortunately,  the  world 
is  headed  for  destruction  and  it  is  your  job  to 
save  it  before  it  plunges  into  the  sun! 

Editors  note  to  players  —  In  keeping  with 
the  large  scale  of  Circle  World,  the  author 
wrote  a  very  large  adventure.  It  has  a  lot  of 
rooms  and  a  lot  of  objects  in  them.  It  is  a  very 
convoluted,  very  complex  adventure.  One  of 
our  largest.  Not  available  on  OSI. 

HAUNTED  HOUSE  by  Bob  Anderson  -  This 
one  is  for  the  kids.  The  house  has  ghosts,  gob- 
lins, vampires  and  treasures  -  and  problems 
designed  for  the  8  to  13  year  old.  This  is  a 
real  adventure  and  does  require  some  thinking 
and  problem  solving  —  but  only  for  kids. 

Authors  note  to  players  — This  one  was  fun 
to  write.  The  vocabulary  and  characters  were 
designed  for  younger  players  and  lots  of  things 
happen  when  they  give  the  computer  com- 
mands. This  one  teaches  logical  thought,  map- 
ping skills,  and  creativity  while  keeping  their 
interest. 


DERELICT  by  Rodger  Olsen  and  Bob  Ander- 
son —  For  Wealth  and  Glory,  you  have  to  ran- 
sack a  thousand  year  old  space  ship.  You'll 
have  to  learn  to  speak  their  language  and 
operate  the  machinery  they  left  behind.  The 
hardest  problem  of  all  is  to  live  through  it. 

Authors  note  to  players  —  This  adventure 
is  the  new  winner  in  the  "Toughest  Adventure 
at  Aarduark  Sweepstakes".  Our  most  difficult 
problem  in  writing  the  adventure  was  to  keep 
it  logical  and  realistic.  There  are  no  irrational 
traps  and  sudden  senseless  deaths  in  Derelict. 
This  ship  was  designed  to  be  perfectly  safe  for 
its'  builders.  It  just  happens  to  be  deadly  to 
alien  invaders  like  you. 


PYRAMID  by  Rodger  Olsen  -  This  is  one  of 
our  toughest  Adventures.  Average  time 
through  the  Pyramid  is  50  to  70  hours.  The 
old  boys  who  built  this  Pyramid  did  not  mean 
for  it  to  be  ransacked  by  people  like  you. 

Authors  note  to  players  —  This  is  a  very 
entertaining  and  very  tough  adventure.  I  left 
clues  everywhere  but  came  up  with  some  in- 
genous  problems.  This  one  has  captivated 
people  so  much  that  I  get  calls  daily  from  as 
far  away  as  New  Zealand  and  France  from 
bleary  eyed  people  who  are  stuck  in  the 
Pyramid  and  desperate  for  more  clues. 

QUEST  by  Bob  Retelle  and  Rodger  Olsen  - 
THIS  IS  DIFFERENT  FROM  ALL  THE 
OTHER  GAMES  OF  ADVENTUREI1II  It  is 
played  on  a  computer  generated  map  of 
Alesia.  You  lead  a  small  band  of  adventurers 
on  a  mission  to  conquer  the  Citadel  of  Moor- 
lock.  You  have  to  build  an  army  and  then  arm 
and  feed  them  by  combat,  bargaining, explora- 
tion of  ruins  and  temples,  and  outright  ban- 
ditry. The  game  takes  2  to  5  hours  to  play 
and  is  different  each  time.  The  TRS-80  Color 
version  has  nice  visual  effects  and  sound.  Not 
available  on  OSI.  This  is  the  most  popular 
game  we  have  ever  published. 
MARS  by  Rodger  Olsen  -  Your  ship  crashed 
on  the  Red  Planet  and  you  have  to  get  home. 
You  wilt  have  to  explore  a  Martian  city,  repair 
your  ship  and  deal  with  possibly  hostile  aliens 
to  get  home  again,  .    u-  i.i 

Authors  note  to  players  -  This  is  highly 
recommended  as  a  first  adventure.  It  is  in  no 
way  simple— playing  time  normally  runs  from 
30  to  50  hours  -  but  it  is  constructed  in  a 
more  "open"  manner  to  let  you  try  out  ad- 
venturing and  get  used  to  the  game  before 
you  hit  the  really  tough  problems. 


NUCLEAR  SUB  by  Bob  Retelle  -  You  start 

at  the  bottom  of  the  ocean  in  a  wrecked  Nu- 
clear Sub.  There  is  literally  no  way  to  go  but 
up.  Save  the  ship,  raise  her,  or  get  out  of  her 
before  she  blows  or  start  WWIII. 

Editors  note  to  players-This  was  actually 
plotted  by  Rodger  Olsen,  Bob  Retelle,  and 
someone  you  don't  know  —  Three  of  the  nas- 
tiest minds  in  adventure  writing.  It  is  devious, 
wicked, and  kills  you  often.  The  TRS-80  Color 
version  has  nice  sound  and  special  effects. 

EARTHQUAKE  by  Bob  Anderson  and  Rodger 
Olsen  -  A  second  kids  adventure.  You  are 
trapped  in  a  shopping  center  during  an  earth- 
quake. There  is  a  way  out,  but  you  need  help. 
To  save  yourself,  you  have  to  be  a  hero  and 
save  others  first. 

Authors  note  to  players  —  This  one  feels 
good.  Not  only  is  it  designed  for  the  younger 
set  (see  note  on  Haunted  House),  but  it  also 
plays  nicely.  Instead  of  killing,  you  have  to 
save  lives  to  win  this  one.  The  player  must 
help  others  first  if  he/she  is  to  survive  —  I  like 
that. 

Please  specify  system  on  all  orders 


ADVENTURE  WRITING/DEATHSHIP  by 
Rodger  Olsen  —  This  is  a  data  sheet  showing 
how  we  do  it.  It  is  about  14  pages  of  detailed 
instructions  how  to  write  your  own  adven- 
tures. It  contains  the  entire  text  of  Deathship. 
Data  sheet  -  $3.95.  NOTE:  Owners  of  OSI, 
TRS-80,  TRS-80  Color,  and  Vic  20  computers 
can  also  get  Deathship  on  tape  for  an  addi- 
tional S5.00. 

PRICE  AND  AVAILABILITY: 

All  adventures  are  $14.95  on  tape  except 
Earthquake  and  Haunted  House  which  are 
S9.95.  Disk  versions  are  available  on  OSI  and 
TRS-80  Color  for  S2.00  additional. 


ALSO  FROM  AARDVARK  -  This  is  only  a  partial  list  of  what  we  carry.  We  have  s  lot  of  other  games  (panicularly  for  the 
TRS-80  Color  and  OSI),  business  programs,  blank  tapes  and  disks  and  hardware.  Send  $1.00  for  our  complete  catalog. 


^ 


AARDVARK -80 

2352  S.  Commerce,  Walled  Lake,  Ml  48088 

(313)669-3110 

Phone  Orders  Accepted  8:00  a.m.  to  4:00  p.m.  EST.  Mon.-Fri. 


^ 


TRS-80  COLOR 


SINCLAIR 


OSI 


VIC-20 
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changing  the  value  of  X  in  line  300.  To  make  ail 
this  even  more  useful,  program  it  to  let  the  user 
decide  which  cohnnn  should  be  seaixhed. 

Have  your  computer  put  on  screen  a  list  of  the 
categories  available  (change  line  o  to  PRINT  instead 
of  REM)  and  then  IN'PUT  the  user's  selection. 
Then  use  the  number  that's  INPUT  as  your  X. 
This  would  be  a  short  step  away  fVoni  a  complete, 
cross-referenced  catalog  of  your  library,  stamp 
collection,  or  whatever.  The  programming  is  Ciisy 
with  arra)S.  The  harder  part  is  the  time  it  would 
take  to  type  in  ihe  name  and  six  items  of  descriptive 
information  about  each  record  in  vour  collection. 


2  N  =  5  :  REM  THE  TOTAL  NUMBER  OF  PEOPLE 

5  REM  1ST  NAME — LAST — STREET — CITY — STATE — Z 

IP — MONTH — DAY 
10  DATA  MARY, JONES, 15  ALHAMBRA  CT . ,SLOM0, ARIZ 

ONA, 95221, OCT, 10 
20  DATA  BOB, RILEY, 37  REVELO  DR. ,BIXBY ,CA,8 100 

0, DEC, 23 
30  DATA  J0E,CARGILE,188  S.  TATE  ST., NEW  YORK, 

NY, 10022, APR, 11 
40  DATA  ALICE, SOMMERVILLE, 222  DEVLIN ,MAXAPAXA 

,KY, 78215, JUNE, 15 
50  DATA  MINDY,CLOROXEUSE,84  MARKHELLO  AVE.,SA 


NDY  RIDGE, PA, 16864, DEC, 1 
100  DIMA$(N,8) :F0RI=1T0N:F0RJ=1T08 
110  READA5 (I, J) 
120  NEXTJ:NEXTI 
130  PRINT"  WOULD  YOU  LIKE  TO  SEE:   1.  ADDRESSE 

S   OR  2.  BIRTHDAYS" 
140  INPUTK$ 
150  K=VAL(KS) 
160  ONKGOTO200,300 

200  PHINT''WHAT  IS  THE  PERSON'S  LAST  NAME":X  =  2 
210  GOTO400 

300  PRINT"WHAT  MONTH" :X=7 
400  INPUTK$ 
410  F0RI=1T0N 

420  IFA5 (I,X)=K$THENQ=1;GOSUB500 
430  NEXTI 
450  IFQ<>1THENPRINTK$"  NOT  FOUND.  PLEASE  CHECK 

SPELLING" 
460  Q=0jGOTO130 
500  Q=1:FORJ=1TOB:PRINTAS {I ,J) : NEXT: PRINT: RETU 

RN  iPt 
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m  oPEn  nno  shut  case 

FOR  COmPUTERS 


CALL  TOLL  FREE: 
{800)  848-7548 


CM703 

Your  sizable  investment  in  your  computer  should  be  protected.  If  you 
have  to  load  and  unload  your  computer  every  time  you  want  to  move 
it.  you  must  consider  the  possible  damage  Computer  Case  Company 
has  solved  your  computer  protection  problem.  Once  your  equipment 
is  safely  ins:de  the  attache-style  carrying  case,  it  never  has  to  be  taken 
out  again.  Simply  remove  the  lid.  connect  Ihe  power,  and  operate. 
For  storage,  disconnect  the  power,  enclose  your  disks,  working  papers, 
and  manuais  in  the  compartments  provided,  and  attach  the  lid.  Case 
closed.  Judge  for  yourself. 

5650  Indian  Mound  Court  •  Columbus,  Ohio  43213 


•  AP101 

Apple  II  vi/ith  Single  Disk  Drive 

S109 

•  API 02 

Apple  II  v;ith  Double  Disk  Drives 

119 

•  AP103 

Apple  II.  9  inch  Monitor  &  Double  Drives 

129 

•  AP104 

Apple  III.  two  additional  Drives  &  Sileniype 

139 

•  APfOS 

12  inch  Monitor  plus  accessories 

99 

•  API 06 

AIVIDEK  Color  1.  II  or  III 

119 

•  CM703 

Commodore  54A/IC  with  Disk  Drive         . 

129 

•  CM704 

Commodore  64/ViC  with  Dataset 

109 

•  AT301 

Atan  Computer  &  Accessories 

109 

•  P401 

Paper  Tiger  440/445/460 

99 

•  P402 

Cen  ironies  730/737 

89 

•  P403 

Epson  IVIX70.  mm  or  IBfvl  Matrix 

...      89 

•  P4D4 

Epson  [\/lX1QG          

99 

•  P405 

IDS  560  or  Prism  132  Printer 

109 

•  P406 

Slarwriter  FIO  Printer 

119 

•  CC80 

Matching  Attache  Case  (5") 

85 

•  CC90 

Matching  Attache  Case  (3") 

75 

•  CC91 

Matching  Accessory  Case 

...      95 

•  CC92 

5.25  Diskette  Case             

...      49 

\ 
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Why  use  other  computer  media 

when  you  could  be  using 

MEMOREX 

high  quaiity  error  free  media? 

Free  Memorex  Mini-Disc  Offer-  Get  free  discs! 

You'll  save  money  when  you  buy  Memorex,  because  every  carton  of  10 
Memorex  5'A  inch  mini-discs  sold  by  Communications  Electronics  has 
a  coupon  good  for  a  free  Memorex  mini-disc.  For  every  case  of  100 
Memorex  mini-discs  you  buy  from  CE,  you'llget  lOfree  Memorex  mini- 
discs,  directly  from  Memorex.  The  more  you  order,  the  more  you  save. 
Offer  expires  December  31 ,  1 982.  All  Memorex  flexible  discs  sold  by 
CE  are  of  the  highest  quality,  certified  1 00%  error  free  and  backed  by  a 
full  one  year  factory  warranty. 

Flexible  Disc  Quantity  Discounts  Available 

Memorex  Flexible  Discs  are  packed  10  discs  to  a  carton  and  10 
cartons  to  a  case.  Please  order  only  in  increments  of  100  units  for 
quantity  100  pricing.  We  are  also  willing  to  accommodate  your  smaller 
orders.  Quantities  less  than  1 00  units  are  available  in  increments  of  1 0 
units  at  a  10%  surcharge.  Quantity  discounts  are  also  available. 
Order  500  or  more  discs  at  the  same  time  and  deduct  1%;  1,000  or 
more  saves  you  2%;  2,000  or  more  saves  you  3%;  5,000  or  more  saves 
you  4%;  1 0,000  or  more  saves  you  5%;  25,000  or  more  saves  you  6%; 
50,000  or  more  saves  you  7%  and  1 00,000  or  more  discs  earns  you  an 
6%  discount  off  our  super  low  quantity  1 00  price.  Almost  all  Memorex 
Flexible  Discs  are  immediately  available  from  CE.  Our  warehouse 
(acilitiesare  equipped  to  help  us  get  you  Ihequality  product  you  need, 
when  you  need  it.  If  you  need  further  assistance  to  find  the  flexible  disc 
that's  right  for  you,  call  the  Memorex  flexible  disc  compatibility  hotline. 
Dial  toll-free  800-538-8080  and  ask  for  the  flexible  disc  hotline 
extension  0997.  In  California  dial  800-672-3525  extension  0997. 
Outside  the  U.S.A.  dial  408-987-0997  between  9  AM  to  4  PM  Pacific  Time 


SAVE  ON  HEMOfteX  FLEXIBLE  DISCS 

Product  DescriptlQn 


CE  quant. 

100  price 

Pari  tt         per  disc  (5) 


8"  SSSD  IBM  Compatible  (128  B/S,  26  Sectors)  3062  2.09 

8"  SSSD  Shugart  Compatible.  32  Hard  Sector  301 5  2.09 

8"  SSSD  CRT  8000  Compatible.  Soft  Sector  3045  2.99 

8"  SSDD  IBM  Compatible  (128  B/S,  26  Sectors)  3090  2.74 

8"  DSDD  Soft  Sector  (Unformatted)  3102  3.34 

8"  DSDD  Soft  Sector  (1 28  B/S,  26  Sectors)  31 15  3.34 

8"  DSDD  Soft  Sector  (256  B/S.  26  Sectors)  3103  3.34 

8"  DSDD  Soft  Sector  (512  B/S,  15  Sectors)  3114  3.34 

8"  DSDD  Soft  Sector  (1024  B/S,  8  Sectors)  3104  3.34 

5'A"  SSDD  Soft  Sector  w/Hub  Ring  3481  2.34 

5'A"  SSDD  1 0  Hard  Sector  w/Hub  Ring  3483  2.34 

5'A"  SSDD  1 6  Hard  Sector  w/Hub  Ring  3485  2.34 

5'/*"  DSDD  Soft  Sector  w/Huh  Ring  3491  3.09 

5'A"  DSDD  10  Hard  Sector  w/Hub  Ring  3493  3.09 

SVt"  DSDD  16  Hard  Sector  w/Hub  Ring  3495  3.09 

5'/."  SSQD  Soft  Sector  w/Hub  Ring  (96  TPI)  3504  2.99 

5'A"  DSQD  Soft  Sector  w/Hub  Ring  (96  TPI)  3S01  3.99 

SSSD  =  Single  Sided  Single  Density:  SSDD  =  Single  Sided  trouble  Density: 
DSDD  =  Doutile  Sided  Double  Density:  SSOD  =  Single  Sided  Quad  Density: 
DSQD  =  Double  Sided  Quad  Density;  TPI  ~  Tracks  per  inch. 

Special  offer  on  Memorex  computertape. 

If  you  mail  your  order  to  us  and  enclose  prepayment,  deduct  SI  .00  per 
reel  from  our  quantity  100  prices.  This  means  Memorex  25JW  can  be 
as  low  as  312.99  in  100  quantities,  Memorex  Computer  Tapes  are 
packed  10  tapes  to  a  carton.  Please  order  only  in  increments  o(  100 
units  for  quantity  100  pricing.  Quantities  less  than  100  units  are 
available'  in  increments  of  10  units  at  a  10%  surcharge.  Quantity 
discounts  are  also  available.  Order  500  or' more  tapes  at  the  same 
timeand  deduct  1%;  1,000  or  more  saves  you  2%;  2.000  ormoresaves 
you  3%;  3,000  or  more  saves  you  4%;  4,000  or  more  saves  you  5%  and 
5,000  or  more  tapes  earns  you  a6%  discount  off  our  super  lowquantity 
1 00  price.  If  you  need  further  assistance  or  information  to  find  the  tape 
that's  right  for  you,  call  the  Memorex  Computer  Tape  Technical 
Support  Group  at  (408)  987-2937. 


SAVE  OH  MEMOREX  COMPUTEn  TAPE 

Product  Description 


Parti 


CE  quant. 
100  price 
per  reel  (S) 


fvlemorex  IV  2400  teet  Wrightline  Seal  25JW  13.99 

Memorex  IV  2400  feet  Easy  Load  II  Cartridge  25JR  14.99 

Memorex  IV 1200  feet  Wrigtitline  Seal  25FW  10.65 

Memorex  Quantum  2400  feet  Wrightline  Seal  27JW  1 6.20 

Memorex  Quantum  2400  feet  Easy  Load  II  Cart.  27  JR  1 6.99 

Memorex  Quantum  1 200  feet  Wrightline  Seal  27  FW  1 2.50 

Memorex  Cubic  HD  2400  (eat  Wrightline  Seal  39 JW  18.99 

Memorex  Cubic  HD  2400  feet  Easy  Load  II  39Jft  19-99 

Memorex  Cubic  HD  1200  feet  Wrightline  Seal  39FW  13.99 


New  Memorex  Lifetime  Rigid  Disc  Pack  Product  Warranty 

All  Memorex  disc  packs  sold  by  CE  have  a  lifetime  product  warranty. 
This  is  your  assurance  that  Memorex  disc  packs  will  give  you  a  lifetime 
of  performance  and  service.  Only  Memorex  can  offer  you  the  superior 
reliability  of  their  exclusive  M  Formula.  In  addition,  Memorex  will  assist 
the  original  user  in  isolating  and  correcting  any  technical  issues  that 
relate  to  the  Memorex  product  as  well  as,  when  appropriate,  replace 
up  to  one  set  of  read/wfite  heads,  if  you  need  further  information  to  find 
the  rigid  disc  that's  right  for  you,  call  the  Memorex  rigid  disc  compatibil- 
ity hotline.  Dial  toll-free800-538-8080  and  askfortfierig/cfcf/sc/io!/(f?e 
extension  1642.  In  California  dial  800-672-3525  extension  1642. 
Outside  the  U.S.A.  dial  408-987-1642. 


SAVE  OH  nemOREX  RIGID  DISC  PACKS 

Product  Description 


CE  quant. 
one  price 
Part  #         per  pack  (S) 


Mark  III  5  fi^B.  Cartridge  Front  Load  (8  to  32  Seel.)     95-522XX-03  65.00 

Top  Load  (1 -to  24  sectors)    94-522XX-03  -70.00 

CN4D-1  6  "Phoenix  Type"  CDC  Canridge  98-26600-31  160.00 

NCR  Cartridge  98-26600-32  160.00 

Mark  VIII  80  r»1B.  Error  Free  72-1 6600-03  330.00 

Flag  Free  72-26600-03  320.00 

Mark  XI  200  MB.  Error  Free  03-35041  720.00 

Flag  Free  03-35031  -02  560.00 

DEC  Flag  Free  03-35031-03  560.00 

r«)ark  XII  200  IvlB.  NCR/CDC  Flag  Free  03-39001-01  515.00 

Honeywell  Flag  Free  03-39000-01  515.00 

Mark  XIII  300  MB.  Error  Free  03-47021  795.00 

Flag  Free  03-47009  670,00 

rdark  XIV  80  MB.  Unformated  Error  Free  74-1660O-03  365.00 

Flag  Free  74-2660O-03  300.00 

Honeywell  Format  Flag  Free  74-26600-08  315.00 

CDC  Format  Flag  Free  74-26600-09  315.00 

Mark  XV  300  MB.  Error  Free  03-4901 1  825.00 

Flag  Free  03-49001-01  725.00 

Smith-Corona  TP-1  Letter  Quality  Printer  Special  Offer 

Buy  any  Memorex  product  on  this  page,  and  get  a  Smitii'CoronaTP-1  ietterquality 
printer  for  only  5585.00  plus  S20.00  shipping.  Specify  serial  or  parallel  version. 

Buy  with  Confidence 

To  get  the  fastest  delivery  from  CE  of  your  Memorex  computer 
products,  send  or  phone  your  orderdirectly  to  our  Computer  Products 
Division.  Be  sure  to  calculate  your  price  using  the  CE  prices  in  this  ad. 
Michigan  residents  please  add  4%  sales  tax.  Written  purchase  orders 
are  accepted  from  approved  government  agencies  and  most  well 
rated  firms  at  a  30%  surcharge  for  net  30  billing.  All  sales  are  subject  to 
availafaifity.  acceptance  and  verification.  All  sales  are  final.  Prices, 
terms  and  specifications  are  subject  to  change  without  notice.  Out  of 
stock  items  will  be  placed  on  backorder  automatically  unless  CE  is 
instructed  differently.  Minimum  prepaid  order  S50.00.  Minimum 
purchase  order S200.00.  International  orders  are  invited  with  a$20.00 
surcharge  for  special  handling  in  addition  to  shipping  charges.  All 
sfvipments  are  F.O.B.  Ann  Arbor,  Michigan.  No  COD's  please.  Non- 
certiiied  and  foreign  checks  require  bank  clearance. 

For  shipping  charges  addSS.OO  percase  or  partial-case  of  100  8- 
inch  flexible  discs  or  $6.00  per  case  or  partial  case  of  1 00  5V«-inch 
mini-discs.  For  tape  shipping,  add  SI. 00  per  reel.  For  Disc  packs  add 
$10.00  per  cartridge  (Mark  III  orCMD-ieiorSIS.OO  per  disc  pack  for 
U. P.S.  ground  shipping  and  handling  in  the  continental  U.S.A. 

Mall  orders  to:  Communications  Electronics,  Box  1002,  Ann  Arbor, 
Michigan481 06  U.S.A.  If  you  have  a  Master  Card  or  Visa  card,  you  may 
callandplaceacreditcardorder.Ordertoll-free.  Dial800-521-4414.  If 
you  are  outside  the  U.S.  or  in  Michigan,  dial  31 3-994-4444.  Order  your 
Memorex  computer  products  from  CE  today. 
Copyright  '1982  Communications  Electronics"  Ad  #090282 
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Order  Toil-Free!   MEMOREX 
(800)  521  -441 4 

in  Michigan  (313)  994-4444 


COMPUTER  TAPE 
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Computer  Products  Divisiort 

854  Phoenix  a  Box  1002  D  Ann  Arbor,  Michigan  481 06  U.S.A. 
Call  TOLL-FREE  (800)  521-4414  Of  outaide  U.S.A.  {31 3)  994-4444 
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A  Monthly  Column 


Friends  Of  The  Turtle 


David  D.  Thornburg 
Associate  Editor 


Recursion  -  Part  I 

I  saw  a  comic  strip  recently  that  showed  a  sleeping 
cat  having  a  dream.  The  dream  was  of  a  sleeping 
cat  having  a  dream,  and  so  on.  The  final  sleeping 
cat  was  dreaming  of  food.  This  dream  of  a  dream 
of  a  dream  is  an  example  of  recursion. 

In  computer  languages,  recursion  can  take 
several  forms.  Recursion  is  probably  the  most 
powerful  and  least  understood  programming  tool 
in  existence.  Because  LOGO  is  a  marvelous  lan- 
guage for  exploring  this  topic,  and  because  recur- 
sion can  let  you  generate  some  beautiful  pictures 
with  programs  only  a  few  lines  long,  I  have  decided 
to  devote  this  and  next  month's  columns  to  this 
topic. 

The  philosophy  behind  this  treatment  of 
recursion  is  based  on  my  forthcoming  book  (tenta- 
tively titled  Discoveries  of  Beauty,  Addison- Wesley, 
1983)  that  will  be  appearing  in  your  neighborhood 
bookstores  very  soon. 

If  you  have  LOGO  on  an  Apple,  TI,  or  Radio 
Shack  computer,  you  will  be  able  to  experiment 
with  the  topics  covered  in  this  month's  column.  If 
you  do  not  yet  have  LOGO,  this  cohmin  may  help 
you  make  a  decision  to  get  it. 

What  is  recursion  in  computer  programming? 
Recursion  is  the  process  by  which  a  procedure  can 
use  itself  repetitively.  The  simplest  type  of  recursion 
(supported  by  every  computer  language  I  have 
ever  used)  is  called  tail-end  reatrsion.  A  simple  ex- 
ample of  tail-end  recursion  can  be  seen  in  this 
procedure  for  drawing  a  square. 

TO  SQUARE 
FORWARD  40 
RIGHT  90 
SQUARE 
END 


If  you  entered  this  procedure  and  then  started 
it  by  t>ping  SQUARE,  the  turtle  would  move  for- 
ward 40  units,  turn  right  by  90  degrees,  and  then 
use  the  SQUARE  procedure  again.  Each  time  the 
procedure  is  used,  the  turtle  adds  one  more  side  to 
the  square.  After  the  turde  has  drawn  four  sides, 
the  square  is  finished,  but  the  turde  will  keep  re- 


tracing its  path  until  you  interrupt  the  program  (or 
until  your  version  of  LOGO  decides  it  can't  keep 
track  of  multiple  uses  of  SQUARE  any  more). 

This  type  of  tail-end  recursion  is  available  in 
languages  like  PILOT  through  the  use  of  the  jump 
(J:)  command,  or  in  BASIC  through  the  GOTO 
command.  The  equivalent  SQUARE  procedure  in 
Atari  PILOT  looks  like  this: 

*SQUARE 
GR:  DRAW  40 
GR:  TURN  90 
J:  *SQUARE 
E: 

Tail-end  recursion  can  also  be  used  to  create 
figures  that  grow.  For  example,  if  we  create  the 
LOGO  procedure  SQUIRAL  by  entering: 

TO  SQUIRAL  :SIZE 
FORWARD  :SIZE 
RIGHT  91 
SQUIRAL  :SIZE+1 
END 

then  when  we  enter,  for  example,  SQUIRAL  I ,  the 
turtle  first  moves  forward  by  one  unit,  turns  91 
degrees,  and  then  repeats  the  procedure  with  the 
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new  value  of  :SIZE  equal  to  the  old  value  plus  one. 
The  reason  that  variables  can  be  "passed"  to  proce- 
dures this  way  is  that  each  time  a  LOGO  procedure 
is  used,  the  contents  of  the  variables  are  maintained 
locally  to  that  use  of  the  procedure.  LOGO  provides 
the  internal  bookkeeping  to  insure  that  the  value 
of  :SIZE  in  the  second  use  of  SQUIRAL  is  kept 
apart  from  the  value  of  :SIZE  we  started  with. 
Local  variables  are  a  most  important  feature  of 
languages  like  LOGO. 

The  SQUIRAL  procedure  also  repeats  forever, 
but  it  does  not  retrace  its  own  path.  This  type  of 
tail-end  recursion  is  also  possible  in  languages  that 
have  only  global  (rather  than  local)  variables.  In 
Atari  PILOT,  for  example,  this  procedure  would 
look  like  this: 

*SQUIRAL 
GR:  DRAW  #S 
GR:  TURN  91 

C:#S  =  #S-I-1 
J:  »SQUIRAL 
E: 

The  u.se  of  the  compute  (C:)  command  allows  us  to 
change  the  value  of  the  numeric  variable  #S. 

As  you  can  see,  tail-end  recursion  is  both  useful 
and  ea.sy  to  understand.  This  form  of  recursion  is 
just  a  simple  loop  from  the  back  of  the  procedure 
to  the  front.  Generalized  recursion  is  not  so 
limited. 

In  order  to  show  how  general  rectirsion  works, 
we  will  explore  some  curves  that  we  described  a 
few  columns  back  -  the  fractals.  Fractal  curves  are 
generated  by  the  contmued  repetition  of  a  simple 
motif  within  each  portion  of  an  overall  curve.  For 
example,  suppose  we  start  with  the  same  curve  we 
used  in  the  article  (jn  iractals; 


This  process  can  be  repeated  as  many  times  as  we 
want  to  get  even  more  complex  renditions  of  the 
curve: 


By  repeating  this  motif  within  each  straight 
line  segment,  we  can  generate  the  next  pattern  in 
the  sequence: 


Explicit  Procedures  For  Drawing  Fractals 

Before  developing  a  single  recursive  procedure  for 
drawing  this  curve,  we  will  explore  some  explicit 
methods  that  will  help  us  understand  the  recursive 
form  later. 

The  first  procedures  we  will  create  are  based 
on  the  basic  triangular  bump  pattern.  To  draw  this 
figure,  we  can  use  the  following  two  procedures: 

TO  KO  iSIZE 
FORWARD  :SIZE 
END 

TOKl  :SIZE 
KO  ;SIZE/3 
LEFT  60 
KO  :SIZE/3 
RIGHT  120 
KO  :SIZE/3 
LEFT  60 
KO  :SIZE/3 
END 

(This  may  appear  to  be  a  hard  way  to  draw  this 
figure,  but  the  power  of  this  method  will  become 
obvious  soon.) 

To  see  the  result  of  this  procedure,  we  should 
start  with  the  turtle  near  the  left  edge  of  the  screen 
and  facing  to  the  right.  The  following  setup  proce- 
dure should  do  the  job  nicely: 

TO  SETUP 

PENUP 

SETPOSl-120-60] 

RIGHT  90 

PENDOWN 

END 

Now  enter: 

CLEARSCREEN 

SETUP 

K1243 

You  should  see  the  first  level  curve  on  the  screen. 
We  chose  243  for  the  length  of  the  curve  be- 
cause it  fills  the  screen  nicely  and  because  it  is  a 
power  of  three.  This  last  characteristic  insures  that 
our  more  complex  renditions  of  this  figure  will  be 
drawn  with  integer  line  lengths.  This  is  especially 
valuable  for  those  of  you  using  TI  or  Radio  Shack 
LOGO. 
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Suppose  we  want  to  draw  the  next  level  of  this 
curve.  To  do  this,  we  need  to  replace  each  straight 
line  segment  with  a  replica  of  the  Figure  generated 
by  Kl  with  the  value  of  :SIZE  reduced  by  a  third. 
The  following  procedure  does  this  for  us: 


TO  K2  :SIZE 
Kl  :SIZE/3 
LEFT  60 
Kl  :SIZE/3 
RIGHT  120 
Kl  :SIZE/3 
LEFT  60 
Kl  :SIZE/3 
END 


As  you  can  see,  K2  is  identical  to  Kl  except 
that  K2  uses  the  procedure  Kl,  and  Kl  uses  the 
procedure  KO.  To  see  the  result  of  this  procedure, 
enter: 


CLEARSCREEN 

SETUP 

K2  243 

By  now  it  should  be  pretty  clear  that  we  can 
generate  the  next  level  of  the  Koch  curve  by  creating 
the  procedure: 

TO  K3  :SIZE 
K2  :SIZE/3 
LEFT  60 
K2  :SIZE/3 
RIGHT  120 
K2  :SIZE/3 
LEFT  60 
K2  :SIZE/3 
END 

By  making  a  simple  modification  to  K3,  we 
can  create  the  procedure  K4  that  gives  yet  another 
level  of  detail  to  our  figure,  and  so  on. 

How  far  do  we  need  to  continue  this  process? 
We  could  easily  create  procedures  up  to  K20  or  so, 
but  do  we  really  need  to?  Since  our  original  proce- 
dure (Kl)  drew  lines  that  were  243/3,  or  81  units 
long,  then  the  hnes  drawn  by  K2  were  27  units 
long.  K3  used  nine  unit  lines,  K4  used  three  units 
and,  if  we  were  to  define  it,  K5  would  use  lines  one 
screen  unit  long.  Since  the  computer  display  screen 
can't  handle  lines  less  than  one  luiit  long,  it  hardly 
makes  sense  to  try  to  create  this  curve  with  any 
more  resolution  than  that. 

Because  of  LOGO's  ability  to  use  recursion,  we 
will  be  able  to  create  a  single  compact  procedure 
that  represents  this  type  of  curve  to  any  level  of 
accuracy  we  wish. 

Recursive  Procedures  For  Drawing  Fractals 

If  we  look  at  the  procedure  KO  through  K4,  we  can 
see  a  clue  that  will  show  us  how  to  create  these 
fractal  curves  with  only  one  procedure.  The  first 
thing  to  notice  is  that  KO  is  the  only  procedure  that 
actually  draws  any  lines.  The  other  procedures 


Table  of  Command  Sequences  for  K2 
K2  Kl  KO 


K1243- 


LEFT  60- 
KI 243  - 


RIGHT  120 
K1243- 


LEFreo 

Kl  243 


K081- 

LEFT  60 
KO  81 

RIGHT  120' 
K081 

LEFT  60 
KOSl 


■K0  81- 

LEFT  60 
K0  81- 

RIGHT  120' 
K0  81- 

LEFT  60 

K0  81- 


K081 

LEFT  60- 
K081 

RIGHT  120 ' 
K081- 

LEFTen- 
K081 


-K081 

LEFT  BO- 
KO 81 

RIGHT  120^ 
K081' 

LEFT  60 
K0  81 


:FORWARD81 


:  FORWARD  81 


:  FORWARD  81 


;  FORWARD  81 


;  FORWARD  81 


:  FORWARD  81 


:  FORWARD  81 


rFORWARD81 


:  FORWARD  81 


:  FORWARD  81 


:  FORWARD  81 


'FORWARD  81 


;  FORWARD  81 


■FORWARD  81 


:  FORWARD  81 


:  FORWARD  81 


END  OF  EXECUTION  - 
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only  use  lower  numbered  procedures  themselves, 
or  turn  the  turtle.  By  writing  the  actual  steps  as 
they  are  executed,  we  can  show  how  these  proce- 
dures work.  Let  us  examine  K2,  for  example.  If  we 
expand  the  steps,  we  can  see  the  sequence  of  com- 
mands as  they  are  carried  out.  Each  column  in  the 
table  below  shows  a  different  procedure.  Since  K2 
uses  Kl  and  Kl  uses  KO,  this  table  needs  only  three 
columns.  The  arrows  show  the  direction  in  which 
control  is  passed  from  one  procedure  to  the  other. 

When  we  used  K2,  it  used  Kl  four  times,  and 
Kl  used  KO  16  times  to  actually  draw  the  lines.  A 
table  for  K3  would  be  four  times  longer  than  this 
and  would  require  four  columns.  If  you  decide  to 
construct  such  a  table  yourself,  you  will  see  that  by 
the  time  K3  has  finished,  it  will  have  used  K2  four 
times,  Kl  16  times,  and  KO  64  times. 

Because  of  the  similarities  between  Kl,  K2, 
K3,  etc.,  we  should  be  able  to  use  one  procedin-e  to 
create  these  curves  with  any  level  of  complexity  we 
want.  We  can  do  this  because  when  LOGO  proce- 
dures use  themselves  recursively,  LOGO  creates  as 
many  new  copies  of  the  procedure  as  are  needed  to 
keep  the  levels  uniquely  identified. 

The  only  procedure  we  created  that  is 
markedly  different  from  the  rest  is  KO,  because  it 
only  draws  lines.  The  following  procedure  incor- 
porates all  the  features  of  KO,  Kl,  K2,  etc,  into 
one  compact  form  that  lets  us  generate  any  level  of 
this  curve  we  desire. 

TO  TRIAD  :SIZE  :LIMIT 

IF  :SI2E  <  :LIMIT  [FORWARD  :SIZE  STOP] 

TRIAD  :SIZE/3  :LIMIT 

LEFT  60 

TRIAD  :SIZE/3  :LIMIT 

RIGHT  120 

TRIAD  :SIZE/3  :LIMIT 

LEFT  60 

TRIAD  ;SIZE/3  :LIMIT 

END 

To  see  how  this  procedure  operates,  let's 
examine  it  line  by  line.  Suppose  you  were  to  give 
the  command  TRIAD  243  100,  for  example.  First, 
the  size  (243)  would  be  tested  to  see  if  it  was  less 
than  the  limit  ( 1 00).  Because  it  is  not,  TRIAD 
would  be  tised  again  with  a  size  of  243/3,  or  81 . 
Since  in  this  new  use  of  TRIAD  the  size  (81)  is  less 
than  100,  a  line  will  be  drawn  (just  as  with  the 
procedure  KO).  As  soon  as  this  happens,  the  STOP 
command  forces  LOGO  back  to  the  earlier  version 
of  TRIAD  to  carry  out  its  next  command  (LEFT 
60).  This  process  is  continued  in  just  the  same  way 
that  Kl  used  KO.  The  only  difference  is  that  we  are 
taking  advantage  of  LOGO's  ability  to  keep  track 
of  multiple  uses  of  a  procedure  we  have  defined 
only  once.  It  is  as  though  LOGO  makes  as  many 
copies  of  TRIAD  as  it  needs  and  gives  them  and 
their  variables  special  names  so  that  they  are  used 


in  the  right  order  and  without  getting  the  contents 
of  the  variables  confused. 

Experiment  with  TRIAD  (leaving  the  turtle 
visible).  By  watching  the  figure  being  drawn,  you 
might  gain  more  insight  into  the  way  that  recursion 
is  being  used  to  create  the  figure.  To  generate  the 
figures  we  have  already  drawn,  you  might  use: 

TRIAD  243  243 
TRIAD  243  81 
TRIAD  243  27 

Remember  to  clear  the  screen  and  use  SETUP 
before  drawing  each  curve.  To  see  the  most  detailed 
level  of  this  curve  that  can  be  shown  on  the  screen, 
enter 

CLEARSCREEN 
SETUP 
TRIAD  243  3 


Next  month  we  will  continue  with  more  ex- 
amples of  fractal  curves  and  explore  a  few  more 
complex  examples  of  recursion.  In  the  meantime, 
please  feel  free  to  experiment  on  your  own! 

Friends  of  the  Turtle 
P.O.Box  1317 
Lus  Alios,  CA  94022 


Scotch'  Diskettes 

Rely  on  Scotch*  diskettes  lo  keep  your  valu- 
able data  safe.  Dependable  Scotch  disKettes 
are  tested  and  guaranteed  error-free.  The  low 
abrasivity  saves  your  read/write  heads. 
They're  compalible  wilh  most  diskette  drives 


(800)235-4137 


Oflaler  Inquiries 
Invtied 


PACIFIC 

EXCHANGES 

too  Foolhill  Blvd. 
Sdn  Luis  Obi&po.  CA 
93401.  In  Gal.  call 
(800)  592-5935  or 
(805)  543-1D37 
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A  look  (it  three  Apple  and  Atari  programs  which  assist  the 
computer  artist. 

A  Monthly  Column 

Learning  With  Computers: 

Computers  in 
Ttie  Art  Cioss 

Glenn  M.  Kleinnan       i 

Teaching  Tools:  Microconnputer  Services 

Polo  Alto,  CA 


Am  iniporlanl  first  lesson  in  computer  literacy  is 
that  computers  are  flexible  tools  for  working  with 
ail  types  of  synibcjjs  —  numbers,  words,  pictures, 
and  sounds.  Many  people  think  of  computers  as 
"number-crunching"  machines,  useful  only  for 
business,  mathematics,  and  science.  Since  com- 
puterized word  processing  has  become  popular  in 
the  last  few  years,  more  people  have  realized  that 
computers  can  be  used  for  woi  king  with  words  as 
well  as  numbers.  But  few  people  are  aware  of  the 
potential  of  computers  for  working  with  pictures 
and  soiuids.  In  thiscolimin,  I  will  focus  upon 
computer  graphics  —  the  use  of  computers  to  create 
pictures. 

C^omputers  already  influence  oui"  \'isiial  envi- 
ronment. Movie  makers  use  computers  to  produce 
all  sorts  of  special  effects.  The  best  example  is  the 
movie  TRON.  which  contains  superb  computer- 
generated  animation  that  appears  to  be  three 
dimensional.  Pictures  generated  with  computers 
are  used  in  television  sliows  and  commercials, 
magazine  advertisements,  stadium  scoreboards, 
and,  of  course,  video  games.  Computer  graphics 
are  liccoming  widely  used  in  business  to  produce 
charts,  graphs,  and  other  pictorial  representations 
of  the  results  of  number  crunching.  Artists,  ar- 
chitects, designers,  cartoonists,  engineers,  and 
educators  are  all  using  computer  graphics. 

Personal  computers  capable  of  high  resolution 
color  displays  are  powerful  tools  for  computer 
graphics.  You  will  not  be  able  to  fully  replicate  the 
images  ofTRON,  but  you  can  create  all  sorts  of 
pictures,  even  three  dimen.sional  animations. 

Yoti  can  create  pictures  on  computer  screens 
by  writing  programs  in  BASIC,  LOGO,  or  other 
languages.  However,  to  really  explore  computer 
graphics,  you  will  want  a  program  designed  to 


make  it  easy  to  create  and  manipulate  pictures  —  a 
graphics  editor.  As  word  processing  programs 
facilitate  working  with  written  text,  graphics  editors 
facilitate  working  with  pictures. 

You  can  use  graphics  editors  to  create  pictures 
to  be  combined  with  computerized  lessons,  simula- 
tions, or  games,  to  provide  visual  aids  for  presenta- 
tions, and  for  many  other  functions.  Best  of  all. 
you  can  use  these  programs  to  explore  this  exciting 
new  medium  for  creativity. 

Available  graphics  editors  vary  in  capabilities, 
ease  oi  use,  necessary  hardware,  and  price.  Some 
are  combined  with  special  drawing  surfaces,  so 
pictiu'es  drawn  on  the  sinface  are  transferred  to 
tlie  comptiter  screen.  Others  use  game  paddles, 
joysticks,  light  pens,  or  the  keyboard.  These  editors 
let  you  draw  pictures  quickly  and  easily  and  mav 
contain  other  options  for  colors,  textures,  changing 
sizes,  combining  pictures,  and  so  on.  The  following 
descriptions  will  give  you  an  idea  of  how  these 
enjoyable  tools  can  encourage  you  to  explore  the 
exciting  world  of  computer  graphics. 

The  Designer's  Toolkit 

The  Designer's  Toolkit  is  a  top-of-the-line  graphics 
creation  program.  Although  too  expensive  for 
most  people,  it  provides  a  high  standard,  both  in 
capability  and  ease  ofu.se,  against  which  other 
programs  can  be  evaluated. 

The  Designer's  Toolkit  is  for  Apple  1 1  compiuers 
equipped  with  a  graphics  tablet.  A  graphics  tablet 
is  a  thin,  flat  device,  about  16  inches  on  each  side, 
with  a  stylus  attached  by  a  cable.  Through  a  special 
interface  and  software,  the  computer  can  decode 
where  on  the  tablet  the  stylus  is  touching  and 
whether  or  not  the  tip  on  the  stylus  is  pressed. 

The  Designer's  Toolkit  was  developed  to  make 
all  of  the  graphics  capability  of  the  Apple  II  avail- 
able and  simple  to  use.  The  package  includes  the 
toolkit  disk,  a  demonstration  disk,  a  I  15-page 
manual  with  32  color  pictures  (all  createcl  with  the 
Designer's  Toolkit),  and  a  plastic  overlay  to  put  on 
the  graphics  tablet. 

Most  of  the  graphics  tablet  is  used  as  a  drawing 
area,  but  the  top  and  bottom  are  used  to  select 
options  in  the  program.  The  overlay  contains 
boxes  with  colors,  shapes,  and  words.  You  select 
each  option  by  touching  the  stylus  to  the  appropri- 
ate box.  This  lets  you  use  almost  all  the  program's 
capabilities  from  the  drawing  surface,  without 
having  to  use  the  keyboard. 

The  simplest  option  is  drawing.  If  you  hold 
the  stylus  near  the  tablet,  a  cross  mark  appears  on 
the  screen  to  sliow  the  position  that  corresponds  to 
the  location  on  the  tablet  where  the  stylus  is  pointed. 
If  you  press  the  stylus  down  and  move  it,  a  line 
appears.  With  a  little  practice,  it  becomes  completely 


Things 


faU 


into  place 

with 

Micro-Ed  software 

Send  for  free  educational  catalogs  * 

Specily:  Pet  •  Vic  •  TI  •  Apple  •  TRS-80 


a."^ 
'«'*» 


you  can  telephone  us 
at 

612-926-2292 


Commodore  64 


color  computer 


Micro-Ed,  Inc. 

PC  Box  24156        Minneapolis,  MN  55424 
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natural  to  move  tlie  stylus  on  the  tablet  while  you 
are  watching  ihc  screen. 

Ten  Permanent  Brushes 

If  vou  were  painting,  vou  would  not  want  to  be 
limited  to  a  single  thin  brush  and  wiiite  paint  on  a 
dark  background.  The  Designer's  Toolkit  provides 
ways  to  change  the  "brush,"  "paint,"  and  back- 
ground. Ten  permanent  ijiiishes  are  built  into  the 
program.  These  vary  in  thickness  and  shape.  Some 
are  round  and  others  are  long  and  thin,  like  a 
calligraphv  ]jen.  Vou  can  change  vour  brush  at  any 
time  by  simply  touching  the  stylus  to  the  box  repre- 
senting ihe  l)riish  you  wouUl  like.  Similarly,  you 
can  select  lor  either  the  background  oi  paint  color 
anv  of"  16  colors  permanently  built  into  the 
program. 

This  selection  of  brushes  and  colors  is  \ery 
powerful,  but  it  is  just  beginning.  There  are  also 
ten  user-defined  brushes  and  ten  user-defined 
colors.  The  package  contains  special  programs  for 
creating  your  own  brush  and  color  sets.  You  can 
make  a  brush  of  any  shape-  a  person,  letter,  pat- 
tern, or  whatever  you  like.  (For  iho.se  familiar  with 
Apple  programing,  the  set  of  user-defined  brushes 
is  a  shape  table.)  The  color  definition  program  lets 
vou  select  from  160  possible  colors,  created  by 
combinations  of  different  dot  patterns. 

If  vou  were  drawing  on  paper,  vou  might  use 
a  rulei",  protract(jr,  anti  ccjmpass  to  create  straight 
lines,  angles,  and  circles.  There  are  options  for 
lines,  triangles,  rectangles,  and  circles.  Each  of 
these  options  uses  a  "rubber-band"  technicjue.  For 
example,  after  you  select  the  rectangle  option,  vou 
place  the  stvlus  where  \au  waiU  one  corner  of  the 
rectangle.  Wni  then  slide  the  sivlus  to  locate  the 
opposite  side.  As  you  move  the  stylus,  the  rectangle 
changes  size  and  shape  so  you  can  see  exactly  where 
il  will  appear.  When  you  lifl  the  stylus,  the  rectangle 
is  automatically  drawn  with  the  current  brush  and 
color. 

There  are  also  options  to  rotate  pictures  along 
the  horizontal  or  vertical  axes;  to  fill  enclosed  areas 
\vitli  any  coloi;  to  change  colors  or  to  remo^■e  colors: 
to  relocate  pictures  on  the  screen;  to  pick  up  a 
section  of  the  screen  and  repeat  it  elsewhere  (a 
"rubber  stamp"  option);  and  to  define  a  temporary 
"window"  to  restrict  changes  to  one  section  of  the 
.screen  (for  erasing  or  coloring  one  .section  only). 

The  Apple  II  can  iiold  in  memory  two  pages 
of  high  le.solutioti  graphics  at  one  time,  and  you 
can  alternate  pages  displayed  on  the  screen.  The 
Toolkit  lets  you  copy  pictures  from  one  page  to  the 
other  and  merge  pictures.  You  can  make  a  set  of 
small  pictures,  .save  them  on  a  disk,  load  one  picture 
at  a  time  to  one  page,  slide,  invert,  rotate,  or  color 
it,  and  then  merge  it  with  the  other  page.  This 


makes  it  possible  to  create  a  complete  picture  from 
a  set  of  simple  ones.  There  are  three  merge  options, 
which  let  vou  simply  combine  pictures  (OR  merge), 
combine  pictures  while  erasing  any  parts  that 
overlap  (XOR  merge),  or  create  a  picline  with  only 
the  parts  of  the  two  pictures  that  overlap  (AND 
merge). 

A  Magnify  Option 

There's  more.  A  fantastic  magnify  option  lets  you 
select  a  section  of  a  picture  and  magnify  it  to  be 
an\ where  ft om  two  to  64  times  as  large.  The  origi- 
nal picture  appears  on  one  page,  and  the  magnified 
image  appears  on  the  other.  You  can  then  change 
the  magnificfl  image,  and  ihe  changes  automalically 
appear,  in  reduced  size,  on  the  original!  This  is 
ideal  for  making  verv  detailed  drawings  and  for 
making  careful  corrections. 

You  can  al.so  add  text,  in  any  of  18  type  fonts, 
anvwhere  on  the  screen.  There  is  even  a  review 
picture  program,  which  lets  vou  create  a  slide  show 
of  pictures  on  a  disk.  The  extensive  manual  explains 
all  the  options  and  contains  a  great  deal  of  infor- 
malion  about  the  cajjabilities  and  limilalions  of 
Apple  graphics. 

In  sum,  simplv  amazing.  !S'ow  the  bad  news: 
the  graphics  tablet  costs  .S800.  the  Desigiiev's  Toolkit 
$225  (both  from  Apple  dealers). 

Paint 

Paint  is  a  graphics  creation  progiam  for  Atari 
computers.  It  requires  joysticks;  if  you  are  already 
a  Fac-Man  ov  Asteroids  player,  you  do  not  need  any 
ncw^  hardware.  The  Paint  package  includes  a  disk 
with  thice  programs  (Simple  Faint,  Super  Paint, 
and  .Art  Show)  and  a  145-page  manual. 

The  Simple  Paint  program  is  designed  so  most 
three-year-olds  could  use  it  successfully.  Once  the 
program  is  started,  only  ihejoystick  is  used  -  the 
keyboard  is  never  needed.  The  bottom  of  the 
screen  shows  four  "paint  pots,"  four  "brushes," 
and  an  "erase"  box.  "The  center  of  the  screen  shows 
a  marker  which  can  be  moved  with  the  joystick. 
The  child  can  select  a  paint  color  bv  moving  the 
marker  to  the  paint  p(jt  and  pressing  the  btUton  on 
the  joystick. 

A  brush  size  is  selected  by  moving  the  marker 
to  one  of  the  brushes  and  pressing  the  joystick 
button.  When  tlie  marker  is  moved  and  the  button 
held  down,  a  line  is  drawn  in  the  color  and  brush 
size  chosen.  The  joystick  controls  the  direction  and 
length  of  the  line.  A  new  color  or  brush  can  be 
chosen  at  any  time.  The  erase  box  is  for  clearing 
the  entire  screen.  Sections  of  the  screen  can  be 
erased  by  painting  over  them  with  the  background 
color. 

Simple  Paint  makes  available  all  the  colors  the 
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Atari  can  display.  To  change  a  color,  the  child 
moves  Lhe  marker  lo  a  paint  pot  and  presses  the 
button  tuice.  Then,  moving  the  joystick  lo  the  led 
changes  the  hue;  moving  it  to  the  right  changes  the 
satination.  When  the  dcsirctl  color  ap|)ears,  the 
child  presses  the  button  and  resumes  painting. 

Super  Paint  adds  a  number  of  powerful  fea- 
tures to  those  of  Simple  Paint.  Each  option  can  be 
selected  from  the  keyboard  or  by  using  the  joystick 
to  display  and  choose  items  on  menus.  There  are 
nine  different  shapes  of  brushes,  each  of  which  can 
be  in  any  of  nine  sizes.  There  are  opdons  for  straight 
lines,  circles,  and  rectangles.  To  draw  a  circle,  for 
example,  you  .select  the  circle  option,  move  the 
marker  to  where  you  want  tire  center,  press  the 
button,  and  then  move  the  marker  to  anywhere  on 
the  circumfetence  of  the  desired  circle.  When  you 
press  the  button  again,  the  computer  completes 
the  circle. 

The  Zoom  Option 

You  can  set  the  speed  of  the  brush  movement  to 
draw  quicklv  or  slowly.  You  can  fill  areas  with  a 
color  and  change  one  color  on  the  screen  lo  another. 
You  can  select  paint  colors  as  in  Simple  Paint,  but 
Super  Paint  also  lets  you  draw  with  plaids,  stripes, 
and  other  patterns. 

A  "zoom"  option  magnifies  your  picture. 
When  the  picture  is  magnified,  the  screen  functions 
as  a  window  which  can  be  moved  to  display  different 
sections  of  the  picture.  You  can  draw  on  the  large 
picture  and  then  shrink  it  back  to  its  original  size. 
You  can  save  pictures  on  disks  and  use  the  .Art 
Show  program  to  show  them  as  a  series  of  continu- 
ous slides. 

The  main  limitations  oi' Paint  are  due  to  the 
hardware  used.  It  is  more  difficult  to  draw  with  a 
joystick  than  wiili  a  stylus  on  a  surface,  and  the 
joystick  registers  only  eight  different  positions,  so 
you  can  draw  only  angles  in  45  degree  increments. 
Also,  in  the  graphics  mode  used,  the  Atari  can 
display  only  three  colors  at  a  time. 

Paint  is  one  of  the  best  designed  programs  I 
have  seen.  1  have  observed  cliildreii  as  young  as  six 
master  most  of  the  options  of  Super  Paint  by  ex- 
ploration, with  little  help  from  adults.  1  have  also 
observed  a  professional  watercolor  artist  who  had 
never  before  used  a  computer  become  fascinated 
with  creating  with  Paint. 

The  first  45  pages  of  the  145  page  manual 
describe  the  programs;  the  rest  is  a  well-done 
description  of  the  way  computers  work,  the  history 
of  art,  the  relation  of  computer  art  to  other  art 
forms  and  to  our  culture,  the  uses  of  computer 
graphics,  biographies  of  computer  artists,  and 
ideas  for  using  Paint.  The  book  is  a  \aluable  intro- 
duction to  computer  art  even  without  the 


program. 

The  Pain/  package  sells  for  S39.95  (available 
from  Reston  Publishing  Clompany,  1  1480  Siuiset 
Hills  Road,  Reston,  Virginia  22090).  Developed  at 
the  tlapital  C^hildren's  Mu.seimi  in  Washington, 
D.C].,  Paint  is  an  outstanding  software/book  package 
and  an  exceptionally  good  value. 

Edu-Paint 

Edu-Paini  is  an  inexpensive  grahics  creation  pro- 
gram for  the  Apple  II.  It  requires  game  paddles 
(or  a  potentiometer-type  joystick).  You  draw  with 
the  paddles  as  if  you  were  using  an  Etch-A-Sketch. 
You  can  choose  colors,  and  there  is  a  "palette"  for 
creating  blends  and  patterns.  You  can  draw  lines, 
circles,  and  rectangles,  fill  enclosed  areas,  and 
duplicate  a  section  of  the  screen  (like  the  stamp 
option  in  the  Designer's  Toolkit).  Each  option  is 
chosen  from  the  keyboard.  Edu-Paint  is  an  easy-to- 
use  graphics  creation  program.  It  is  available  for 
$10  from  Softswap,  Microcomputer  Center,  San 
Mateo  Office  of  Education,  333  Main  Street,  Red- 
wood City,  CA  94063.  For  a  catalog  only  and  infor- 
mation, send  $1  to  the  same  address. 

VersaWriter 

The  VersaWriter  is  a  hardware  and  software  package 
available  for  Apple  II,  Atari,  and  IBM  computers. 
(I  have  not  seen  the  IBM  version.)  The  hardware  is 
a  drawing  board  with  a  pointer  attached.  The 
computer  can  decode  the  position  of  the  pointer 
on  the  drawing  pad. 

The  VersaWriter  seems  designed  primarily 
for  transferring  pictures  from  paper  to  the  com- 
puter screen.  You  can  place  a  picture  on  the  draw- 
ing board  and  trace  over  it  with  the  pointer.  The 
software  lets  you  change  the  size  of  the  picture  as 
you  trace  over  it.  You  can  draw  with  several  differ- 
ent brushes  and  with  many  colors,  fill  enclosed 
areas  with  color,  add  text  to  pictures,  and  select 
other  functions.  The  software  also  lets  you  create 
shape  tables  on  the  Apple  II  or  player/missile 
shapes  on  the  Atari.  Additional  "expansion  pack" 
programs  are  available  for  the  Apple,  to  magnify 
(jr  shrink  pictures,  combine  two  screens  into  one 
picttue,  and  rotate  pictures. 

The  VersaWriter  is  a  good  tool  for  creating 
graphics  to  incorporate  into  your  own  programs.  It 
has  the  advantage  o\€r  Paint  of  providing  a  drawing 
tablet  which  allows  better  c(jntrol  and  the  advantage 
over  the  Designer's  Toolkit  of  being  less  expensive. 
However,  it  is  not  as  smooth  or  quick  to  use  as  the 
Designer's  Toolkit  or  Paint.  You  do  have  to  switch 
between  the  keyboard  and  the  drawing  board  for 
every  command,  and  if  you  draw  quickly  the  com- 
puter doesn't  keep  up.  The  VersaWriter,  therefore, 
does  not  encourage  creative  art  work  as  well  as  the 


14d 


COMPUTE! 


Novembor  1982,  Issue  30 


Other  packages  do.  The  VersaWritcr  tablet  and 
software  package  is  available  for  $299.95  from 
Versa  Computing,  3541  Old  Conejo  Road,  Suite 
104,  Newbury  Park,  CA  91320. 

Versa  Computing  also  markets  for  Atari  com- 
puters a  less  expeiisi\-e  ($39.95)  Graphics  Composer 
program  which  uses  a  joystick  instead  of  the  draw- 
ing board.  Although  not  as  flexible  as  Paint  for 
creating  pictures,  it  contains  capabilities  (not  found 
in  Painl)  for  adding  text  to  pictures  and  for  creadng 
player/missile  shapes.  L.ike  the  VcrsaWriterihe 
Graphics  Composer  seems  better  designed  for  creating 
graphics  to  incorporate  into  programs  than  for 
exploring  computer  art. 

Why  Explore  Computer  Art? 

As  Alex  Packer,  author  of  the  book  accompanying 
the  Paint  program,  writes: 

It  only  seems  appropriate  that  a  culture  so 
llinroiisrfily  linked  to  (echnolog)'  ;itid 
machines  should  create  art  with  ihc  ultimate 
machine  of  our  times,  the  computer.  The 
computer  is  an  artist's  tool.  Instead  of  a 
chisel,  a  brush,  a  stick  or  a  trowel,  llie  artist 
paints  with  a  computer.  Instead  of  oil  paints, 
acrylics,  pastels,  charcoal  or  santi,  the  artist 


paints  with  electronics.  Instead  of  canvas, 
plaster,  wood,  marble  or  paper,  the  artist 
paints  on  a  cathode  ray  tu!>e;  light  is  the 
iTicdium.  Thtoughnut  history,  the  break- 
throLighsol  science  ha\e  hecii  integrated, 
directly  and  symbtjlically,  with  art  forms... 
Where  will  it  lead?  Nobody  knows.  It  will 
take  years  to  explore  the  expanded  creative 
flexibility  and  techniques  offered  by  the 
computer. 


CONVERT  YOUR  PET 

INTO  A  TERMINAL 

$129.95 

RS232  Hardware  and  cable, 
and  sophisticated  terminal  soft- 
ware. Upload  and  Download, 
communicates  in  ASCII,  status 
line,  built'in  file  translator.  A 
complete  package,  all  yau 
need  is  a  modem  and  we  sell 
them  too. 


Commjnicate  wjifi CompuServe.  Source,  elc  Ucload/ 
Download  la/trom  4040  or  8050  Drives  ASCII  or  PET 
Pfjnter  Comm  m  ASCII  Siaius'me.  To'iTimrner 


Super  Saver  Package  Deafs 

STCP  ( 1 29  951  and  Hayes  Smart  MoDem  ( 279)  -  S365  00 

STCP  (129.951  anH  Signalman  Modem  |99|  -  S21 5.00 


VOICE  I/O  THAT  WORKSI 


for  the  COMMODORE  and  APPLE  II  computers 


Voice  */0  has  come  a  Jong  way  from  trie 
barely  intelligible  ct^mput^r  speech  of  on- 
ly a  tew  year«  ago.  It  is  now  possible  to 
enter  data  or  commands  to  your  compuler 
jLSt  by  talking  to  it  and  Itie  compifter  can 
iaik  back  with  clear,  pleasant,  tiuman 
sounding  voice. 

Ttie  CQCNIVOX  models  V!aiM2  (for 
Commodorej  and  VIO-1M3  {tar  the  Apple 
il  -f )  afe  al  \Ua  toraf rort  of  a  new  genera- 
tion of  Voice  i/0  peripherals  thai  are  easy 
to  use.  otfer  excellent  performance  and 
are  affordabiy  priced. 

SOME  SPECiFICATiONS 

COGNIVOX  can  be  drained  lo  recognize 
up  10  32  worCs  or  phrases  chosen  by  the 
user.  To  train  COGNIVOX  to  recognize  a 
new  word,  you  simply  repeat  the  word 
three  times  under  the  prompting  ot  the 
system. 

COGNiVOX  will  also  speak  with  a  voca- 
bulary of  32  words  or  phrases  chosen  by 
the  user.  This  vocabulary  is  independent 
ql  the  recognition  vocaOulary,  so  a  dialog 
with  the  computer  is  possible.  Memory  re- 
quirements tor  voice  response  are  appi^ox- 
imateiy  700  bytes  per  word. 

Fof  appticatlons  requiring  more  than  32 
words,  you  can  have  two  or  more  vocabu- 
laries and  switch  back  and  forth  between 
them.  Vocabulariies  can  aEso  be  stored  on 
disk. 


\4ffr^r^-/^^^ 


HOW  IT  WORKS 

COGNIVOX  uses  a  unique  singleK:hip 
signal  processor  and  an  exclusive  noft-li- 
near  pattern  matchirvg  algorithm  lo  do 
Speech  recognition.  This  gives  *eliabie  op- 
eration at  low  cost,  in  fact,  the  perfor- 
mance ol  COGNIVOX  in  speech  recogni- 
tion is  eqital  or  better  to  units  costing 
many  times  as  mucti. 


For  voice  output,  COGNIVOX  digitiies 
and  stores  the  voice  of  the  user,  using  a 
data  compression  algorithm.  This  method 
offers  four  major  advantages:  First  there 
are  no  restrictions  to  the  words  COGNI- 
VOX can  say.  it  a  human  can  say  it,  COG- 
NIVOX will  say  It  too-  Second,  it  is  very 
easy  lo  program  your  favorite  words.  Just 
say  them  in  the  microphone.  Third,  you 
have  a  choice  of  voices:  male,  female,  child, 
foreign.  Fourth  and  foremost.  COGNIVOX 
sounds  vefy,  very  good.  Nothing  in  the 
marhel  tod^ay  can  even  come  ciose  to  the 
quality  ol  COGNIVOX  Speech  output.  Vou 
can  verify  this  yourself  by  calling  us  and 
asking  to  hear  a  COGNIVOX  demo  over 
the  phone.  Hearing  is  believing. 

A  COMPLETE  SYSTEM 

COGNIVOX  comes  assembled  arrd  test- 
ed and  it  includes  microphone,  software, 
power  Supply,  built  in  speaker/amplifier 
and  eiclensivo  user  manual.  Ali.you  need 
to  get  COGNIVOX  up  and  running  is  to 
plug  it  in  and  load  one  ol  the  programs 
supplied. 


It  13  easy  to  write  your  own  talking  and 
hatening  programs  too.  A  single  state- 
ment in  BASIC  Is  all  that  you  need  to  say 
or  recognize  a  word.  Full  Instructions  on 
UcM  to  do  it  ure  given  In  the  manual. 

COGNIVOX  model  VtO-1002  will  work 
with  all  Commodore  computers  with  at 
least  I6k  of  RAM.  Modef  VIO-1O03  re- 
quires a  4ak  APPLE  II  ■«■  with  1  disk  drive 
and  DOS  3.3. 

ORDER  YOUn  COGNIVOX  NOW 

Call  us  al  (805)  605^1854  between  Gam 
and  4prri  PST  and  charge  your  COGNIVOX 
lo  your  credit  card  or  order  COD.  Or  send 
ljs  a  check  in  the  mail,  specifying  your 
compuier  Price  for  either  model  of  COG- 
NIVOX is  S295  plus  $4  shipping  in  the  U.S, 
Horeign  add  10*/*  we  ship  AIR  MAIL). 

VOICETEK 

D«p1  R,  P.O.  Box  388  Goleta.  CA  93116 
Also  avaHable  for  the  AIM-65. 
Call  or  write  for  details. 


VIC-20  [NTEflFACING  BLUE  BOOK 

Did  you  know  that  your  VIC  can  be  usefl  to  J^ 

control  a  99f  toy  motor  so  effectively  that  ft  > 

runs  like  a  precision  machine?  Or  that  you  can  5 

build  an  accurate  digital  thermometer  using  ~ 
the  VIC  and  four  other  parts  costing  less  than 

These  and  other  16  interfacing  projects  9 
selected  tor  usefulness,  ease  ol  construction  ^ 
and  low  cost  are  detailed  In  the  VIC-ZO  inter-  0 
lacing  Blue  Book,  a  veritabl'e  gold  mine  of  prac- 
tical information  on  how  to  build  a  variety  Of  in- 
terfaces for  your  computer. 

Projects  include:  Connecting  VIC  to  your 
stereo:  Pickproot  digital  lock;  Capacitance 
metei;  Liquid  level  sensor:  Telephone  dialer; 
Voice  output:  &K/16K  RAM/ROW  eicpansion;  § 
128K  RAM  expansion;  &-blI  precision  D^A;  8-blt  f£ 
AID  converter;  MX-80  printer  interface  and 
more. 

Written  by  a  college  professor  m  a  Irlendiy  r: 
and  Informative  style,  the  Blue  Book  gives  you   j 
theory    of    operation,    schematics,    program*^ 
listings,    parts    list,   construction    hints   and 
sources  of  materials  lor  each  one  of  the  20  pro- 
jects 

If  yoy  want  to  get  the  most  out  of  your  VIC 
this  book  is  a  must.  Even  If  you  don't  plan  to 
build  any  of  the  projects,  the  Blue  Book  is  a 
valuable  source  of  inlormationon  what  can  be 
done  with  the  VtC.  Cost  is  514.95  (less  than  75c 
per  project !). 
WORD  WHIZ 

Here  is  a  no-frilis  word  processor  that  does 
the  job  and  is  so  small  it  leaves  plenty  of 
memory  for  your  text.  Vet  if  offers  lull  screen 
editing  and  easy  save  of  work  nn  progress  on 
cassette,  by  taking  advantage  of  ViC's  builtin 
text  manlpulalion  capabilities  WORD  WHIZ 
prints  out  on  the  1515  printer  and  is  a  bargain 
at  $9.95. 
WORD  WHIZ^ao 

For  classy  looking  output,  this  version  of 
WORD  WHIZ  will  drive  an  EPSON  MX-80  (See 
Interfacing  info  In  Blue  Book  above).  Get  letter 
quality  printing  lor  only  S14.95, 

Above  pnces   include  postage   m   the 
U.S.  CA  res   add  6Vc  tax.  Foreign  add  52 
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This  article  describes  how  <i  communications  system  can  be 
set  up  between  a  PET  (Upgrade  ROMs)  and  a  Hewlett- 
Packard  HPSOOO.  The  problems  solved  during  the 
creation  of  this  system  suggest  solutions  to  other  similar 
peripheral  communications  tasks. 

A  Terminal 
Operating 
System  For  PET 
To  HP3000  + 

Penny  Peterson     ■ 
Deportment  of  Ct^emistry 
Bryn  Mowr  College 
Bryn  Mowr,  PA 

We  have  developed  a  Terminal  Operating  System 
(TOS)  to  link  a  PET  (Upgrade  ROMs)  to  a  Hewlett- 
Packard  HP3000  Series  HI  computer.  The  guiding 
principle  was  to  implement  a  link  ihat  would  permit 
using  the  PET  as  a  dumb  terminal  and  that  would 
also  permil  (lie  transfer  of  programs  and  data. 

In  addition  to  a  standard  \Iodel  32N  PET,  our 
link  made  use  of  a  SADI  from  Connecticut  Micro- 
computers Corporation  for  the  needed  conversion 
from  PET  IEEE-488  Parallel  to  RS-232-C  Serial.  A 
Bell  modem  and  phone  lines  provided  the  remote 
connection  co  the  main  computer.  .A  Toolkit  ROM 
supplement  provided  some  useful  software  fea- 
tures, but  leci  to  some  modifications. 

The  TOS  described  here  was  part  of  a  larger 
project  to  construct  a  PET-controllcd  tunable  dye 
laser  spectroscopy  system  with  data  acquisition  and 
graphics  capability.  The  TOS  pro\  idecl  a  link  to  a 
larger  computer  for  program  editing,  major  file 
storage,  large  scale  data  processing,  and  routine 
terminal  access.  In  particular,  the  TOS  has  been 
used  to  upload  programs  from  the  PET  to  the 
HP3000  using  the  Toolkit  APPEND  function. 

General  Idea  Of  TOS 

We  want  the  PET  to  simply  transmit  data  from  the 
keyboard  to  the  HP3000  via  the  S.'VDI,  and  display 
to  the  screen  data  received  from  the  HP3000  via 
the  SADI.  There  are  also  some  compatibilitv  prob- 
lems between  the  PE  T  and  the  HP3000  which  the 
program  must  compensate  for. 

The  program  first  opens  a  file  to  the  SADI 
using  the  options:  300  baud,  auto  suppression  of 


line  feeds  from  the  HP3000,  reversal  of  upper/ 
lowercase  from  the  PET,  and  a  lot  of  nulls  to  be 
sent  by  the  SADI  to  the  HP3000  after  a  Carriage 
Return.  The  program  al.so  POKEs  the  appropriate 
values  in  memoiy  to  select  the  alternate  character 
set  (which  includes  lowercase)  and  to  enable  the 
cursor  (needed  for  use  in  the  HPSOOO's  line- 
oriented  editor). 

The  main  body  of  the  program  consists  of  two 
loops  -  one  to  get  a  character  from  the  keyboard 
and  send  it  to  the  SADI,  and  one  to  get  a  character 
from  the  SADI  and  send  it  to  the  screen.  In  each 
loop,  any  conversions  of  characters  necessary  to 
achieve  compatibility  are  made.  (Most  of  these 
compatibility  problems  were  not  evident  until  the 
program  was  in  operation.) 

In  the  loop  which  gets  characters  from  the 
keyboard,  provisions  arc  made  to  convert  PET 
kevs  to  control  keys  for  the  HP3000.  PET  DELETE 
is  converted  to  HP300()  BACKSPACIE;  PET  CUR- 
SOR RICH  r  is  converted  to  HP3(KK)  CONTROL 
Y  (Software  Break  for  use  in  the  Editor).  PET 
CLEARSCREEN  (Shift  Home)  is  used  to  leave  the 
TOS. 

In  the  loop  which  gets  characters  from  the 
HP3000.  provisions  are  made  to  suppress  unwanted 
characters  sent  by  the  HP3000.  The  HP3000  sends 
XOFF  (Control  Q)  to  indicate  the  end  of  a  message. 
This  control  character  is  an  ASCII  17,  which  hap- 
pens to  correspond  to  a  PET  linefeed.  The  program 
does  not  transmit  this  character,  thus  avoiding 
unwanted  extra  linefeeds.  .Another  compatibility 
problem  was  that  the  HP3000  sends  Carriage 
Return  and  Linefeed  separately,  but  the  PET 
automatically  does  a  Linefeed  upon  receipt  of  a 
Carriage  Return.  This  was  solved  by  simply  ig- 
noring Linefeeds  sent  by  the  HP3000.  Finally,  the 
PET's  blinking  cursor  caused  problems.  If  the 
cursor  happened  to  be  blinking  "on"  just  before  a 
Carriage  Return,  a  stray  cursor  would  be  left  behind 
while  the  new  cursor  moved  on  to  the  next  line. 
This  was  prevented  by  turning  off  the  cursor  before 
executing  a  Carriage  Return  from  the  HP3000, 
and  turning  it  back  on  again  afterwards. 

Speeding  Up  The  Old  TOS 

The  original  version  of  the  TOS  worked,  albeit 
with  some  losses  of  characters  in  both  directions 
due  to  speed  problems.  The  BASIC  program  in 
the  PET  that  is  the  TOS  must  run  very  quickly  in 
order  to  catch  all  incoming  characters  from  the 
HP3000.  A  sure-fire  way  to  make  the  program  run 
fast  enough  would  be  to  rewrite  it  in  machine 
language,  biu  this  would  require  a  considerable 
amount  of  work. 

Therefore,  I  tried  all  the  tricks  at  my  disposal 
to  make  the  program  run  fast  enough  in  BASIC. 
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This  involved  removing  all  REMark  statements 
and  putting  tlie  loops  where  speed  was  cfiicial  at 
tlie  Ijcginning  of  the  program.  These  loops  made 
liberal  use  oiGOTOs,  and,  since  the  execution  of  a 
GOTO  requires  searching  sequentially  through 
the  program  line  numbers^until  the  desired  one  is 
found,  considerable  time  can  be  saved  by  having 
line  numbers  frequentlv  jumjied  to  at  the  beginning 
of  the  program.  These  modifications  speeded  up 
the  program  noticeably. 

At  this  point  I  discovered  that  when  the 
"BASIC  Programmer's  Toolkit"  ROM  was  invoked 
(SYS  45056),  the  revised,  speed-conscious  TOS  was 
not  fast  en{)ugh.  Unfortiuiately,  the  onlv 
documented  way  to  Imn  the  Toolkit  off  was  to 
turn  off  the  PET,  of  course  resulting  in  the  loss  of 
any  programs  in  the  PET.  The  Toolkit's  APPEND 
fiHiction  was  needed  to  append  programs  to  be 
uploaded  onto  the  end  o(  the  TOS.  (More  about 
the  L'ploading  capabilities  of  the  TOS  later). 

So  imtil  we  figtned  out  a  software  wa\-  to  turn 
the  Toolkit  off,  a  complicated  and  lime-consuming 
series  of  reads  and  writes  tcj  tape  was  necessaiy  to 
upload  a  program  to  the  HP30()0  printing  (e.g.. 
Load  TOS,  Append  program  to  be  uploaded.  Save 
the  TOS  +  program  combination.  Turn  off  the 
PET  to  turn  off  the  Toolkit,  Reload  the  TOS  +  pro- 
gram combination.  Run  TOS).  Disassembling 
sections  of  PET  BASIC:  and  the  loolkit  ROM 
uncovered  the  patch  which  the  1  Oolkit  makes  to 
the  BASIC  InputyOutput  routines. 

In  addition  to  the  normal  checks  for  BASIC 
keywords,  the  Toolkit  adds  checks  for  the  Toolkit 
keywords.  These  additional  checks  also  slow  down 
BASIC  Input/Output.  A  machine  language  routine 
was  written  \\hich  replaced  the  Toolkit  patcii  with 
the  original  BASIC  routine.  (See  Program  2 
machine  language  routine,  written  by  Gary  Kauf- 
man, which  turnsoff  the  Toolkit.)  After  this  routine 
was  incorporated  into  the  TOS,  the  PET  no  longer 
missed  characters  coming  from  the  HP3000. 

The  other  half  of  the  speed  problem  —  the 
HP3000  Editor's  loss  of  characters  from  the  PET- 
occinred  because  there  is  a  delay  between  the  time 
that  the  Editor  accepts  a  line  of  input  (terminated 
by  a  carriage  return)  and  the  time  it  starts  accepting 
the  next  line.  This  means  that  any  characters  sent 
from  the  PET  to  the  HP3000  during  the  delay  will 
be  lost.  The  use  of  the  SADTs  ability  to  send  mul- 
tiple nulls  to  the  HP3000  after  a  carriage  return  is 
an  attempt  to  .send  only  meaningless  information 
diu'ing  the  Editor  delay. 

This  helps  alleviate  the  problem,  but  does  not 
totally  cure  it.  This  loss  of  characters  by  the  HPSOOO 
Editor  is  noticeable  only  when  information  is  being 
transmitted  very  quickly,  thus  ordinary  typing  into 
the  Editor  is  not  affected.  However,  the  original 


Uploading  routine,  which  LISTs  information  ip 
the  HP3000  at  about  30  characters  per  second,  was 
hampered.  (See  below  for  instructions  for  use  of 
original  uploading  routine.) 

Uploading  Into  The  HP3000  Editor 

The  puipose  of  the  Uploading  routine  was  to 
transfer  a  BASIC  program  from  the  PET's  memory 
Uj  the  HP3000.  The  original  routine  works  on  llie 
premi.sc  that  the  HP30()()  Kditor  neither  knows  nor 
cares  whether  the  input  it  receives  from  the  SADI 
is  being  typed  in  by  hand.  By  using  the  BASIC 
commands  LIST  and  CMD,  the  program  to  be 
uploaded  can  be  listed  directly  to  the  SADI.  First,  a 
iile  U)  the  SADI  must  be  opened,  specifving  a  non- 
PETcontrollei"  and  conveision  of  PET  graphics 
characters  to  printable  mnemonics.  Then  the  com- 
mand CMD  is  given,  which  transfers  the  PET-Uscr 
screen  dialogue  to  the  HP3()00.  The  sulxsequem 
LIST  command  is  performed  on  the  new  desig- 
nated device-  tlie  HPSOOO  Editor. 

As  mentioned  before,  the  accuracy  of  the 
uploading  is  limited  by  the  time  lag  in  the  HP3000 
Editor  that  occurs  between  the  receipt  of  one  line 
of  text  and  the  acceptance  of  the  next.  This  is  a 
major  limitation  which  cannot  be  overcome.  We 
thought  about  developing  a  handshaking  protocol 
in  which  the  HP3()00  Editor  would  signal  when  it 
was  ready  tf)  accept  a  new  line;  but  this  plan  was 
discarded  because  it  would  recjuire  each  line  to  be 
listed  individually,  and  the  LIST  command  is  not 
capable  of  this.  (It  is  essential  to  use  the  LIS'T 
command  because  PET  BASIC  programs  are 
stored  in  memory  in  tokenizcd  form,  and  LIST  is 
one  of  the  few  commands  which  uniokenizes.) 

Uploading  Into  A  FORTRAN/3000  File 

Even  if  occasional  loss  of  characters  for  uploading 
programs  could  be  lived  with,  it  was  certainly  unac- 
ceptable for  the  uploading  of  data.  Thus,  a  com- 
pletely new  uploading  routine  was  designed  which 
did  not  rely  on  the  HP3000  Editor  (Program  3). 
The  new  routine  lists  the  program  to  be  uploaded 
directly  into  a  HP3000  data  file  via  a  FORTRAN 
program. 

The  data  file  is  created  using  the  :BUILD, 
The  file  created  must  be  large  enough  to  hold  the 
programs  or  data  to  be  loaded  into  it  from  the 
PET.  A  FORTRAN  program  (INFILE)  reads  lines 
in  from  the  keyboard.  Again,  lines  LlS'Ted  from 
the  PET  are  indistinguishable  from  lines  typed  in 
at  the  keyboard.  These  lines  are  stored  into  the 
data  file  (UPLOAD).  A  separate  FORTRAN  pro- 
gram (OUTFILE)  allows  reading  of  the  data  file. 
Since  a  FORTRAN  program  will  wait  for  inpiu  as 
long  as  necessary,  there  is  no  problem  with  lost 
characters.  This  Uploading  routine  even  runs 
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faster  because  it  does  not  require  the  multitude  of 
nulls  to  be  sent  after  a  carriage  return. 


50360  LIST  :REM  SENDS  PROGRAM  TO  BE  JP 

LOADED  FflOM  PET  TO  HP 
50370  REM  LIST  KICKS  US  BACK  TO  BASIC 
5a3S0  CLOSE  5 
551393  END 


ProEjram  1. 

50000  HEM  TERMINAL  OPERATING  SYSTEM 

50010  REM  PENNY  PETERSON 

50020  REM  PET  TO  HP3000  VIA  SADI 

50030  REM  MENU 

50040  PGKE5946a,12 

:REM  NORMAL  CHARSET 
50050  PRINT"  (H(C>  TOS :  T)  ERMINAL  i;)PLOAD  Q)UIT": 

PRINT 
50060  GETA$ 

50370  IF(A$="T")GOTO50120 
50080  IF{AS="U")GOTO50310 
50090  IF(A5="Q")GOTO50380 
50100  GOTO50060 

50110  REM  ACT  AS  A  DUMB  TERMINAL 
50120  CLOSE  5 
50130  PRINT" (H{CPBT  TO  HP3000  TERMINAL  OPERATING 

SYSTEM" 
50140  POKE  59468,14  ;r2M  AL 

TERNATE  CHARSET 
50150  POKE167,0 

REM  CURSOR  ENABLE 

50160  DS="EAR"      :REM  SADI  DESCRIPTORS  B-300  B 
AUD;  A-AUTO  SUPPRESS 

50161  :REM   R  -  REVERSES  UPPER/LOWER  CASE  FROM  P 
ET 

50170  OPEN  5,4,15,0$       : REM  SADI  DEVICE  #4;  S 
ECONDARY  ADDRESS  =  15 

50179  REM 

50180  GET  A$:IF  AS=""  THEN  50240  : 
REM  GET  CHAR  FROM  PET 

50181  :REM  IF  NOT  FOUND,  GO  CHECK  FOR  CHAR  FROM  " 
HP 

50190  IF  ASC(AS)=13  THEN  PRINTI 5 : GOTO60180  :REM  - 

IF  <CR>  SEND  IT  TO  HP 
50200  IF  ASC(AS)=20THENAS=CHRS{8)     :REM  PET  DE 

LETE  — >  HP  BACKSPACE 
50210  IFASC(A$)=29THENA$=CHR$ (25)  :REM  PE 

T  CURSOR  HT  — >CNTL  Y 
50220  IFASC{A$)=147THEN50030      :REM  IF  PET  CLR 

SCREEN,  JUMP  TO  MENU 
50230  PRINT#5,AS,-  :REM  SEND  CHAR  FROM  PE 

T  KEYBOARD  TO  HP3000 

50239  REM 

50240  GET#5,AS:IF  AS=""  THEN  50180 
:REH  GET  CHAR  FROM  HP 

50241  :REM  IF  NOT  FOUND,  GO  CHECK  FOR  CHAR  FROM  ~ 
PET 

50250  IFA$=CHRS(17)THEN50180  : REM  SUPPR 

ESS  UNWANTED  LINEFEED 

50260  IFAS=CHR${13)THENP0KE1G7,1:PRINT'*  ":A$  =  "": 
POKE167,0:GOTO50180 

50261  :REM  WIPE  CURSORS  FROM  END  OF  LINES  SO  DON 
'T  LITTER  SCREEN 

50270  IFAS=CHRS (10)THENA$="":HEM  SUPPRESS  LINEFE 

ED  FROM  HP 
50230  PRINT  A$;  : REM  SEND  ~ 

HP  CHAR  TO  PET  SCREEN 
50290  GOTO  50180 
50300  REM  UPLOAD 
50310  CLOSE  5 

50320  PRINT" (HCCUPLOAOING. . ." 
50330  POKE  167,1  '. 

REM  DISENABLE  CURSOR 

50340  OPEN  5,4,15,"EPC997"  ; 
REM  SADI  DESCRIPTORS 

50341  :REM  300  BAUD/NONPET  CONTROLLER/PRINT  CONT 
RQL  CHARS/ 

50342  J  REM   9  +  9  +  7=  25  EXTRA  NULLS  SENT  AFTER  <CR 
> 

50350  CND  5  :REM  TRANSFER  SCREEN  DI 

ALOGUE  FROM  PET  TO  HP 


Program  2. 

140  PRINT" (H(C" 

150  PRINT"TOOLKIT  DISCONNECT  ROUTINE" 

160  N=832:FORI=57647T057656 

170  X=PEEK{I) :P0KEN,X:N=N+1:NEXTI 

180  F0RI=826TO83L:HeADX:POKEI,X:NEXTI 

190  F0RI=84  2TOB48:READX:POKEI,X:NEXTI 

200  DATAlfi5,119,72, 165, 120,72 

210  DATAl 04, 133, 120, 104, 133, 119, 96 

220  POKE833,24:SYS826 

230  PRINT"TOOLKIT  DISCONNECTED" 

240    END 


Program  3. 


0  GOTO100 

1  GOSUB    29 

2  G0T015 

3  GETA$:IFA$  =  '"'THEN9 

4  IFASC(A$)=13THENPRINT#5:GOT03 

5  IFASC{AS)=20THENAS=CHH$(8) 

6  IFASC(AS)=29THENA$=CHH$(25) 

7  IFASC(AS}=147THEN15 

8  PRINT#5,A$; 

9  GET»5,A$:IFAS=""THEN    3 

10  IFAS=CHR$(17)THEN3 

11  IFA$=CHR$(13)THENP0KE167,1 :PRINT"     ":A$="": 

POKE167,0:GOTO3 

12  IFAS=CHRS (8)THENA$=CHRS (20) 

13  PRINTAS; :G0T03 

14  RETURN 

15  POKE59468,12:PRINT" (H(C>  TOS:  T)ERMINAL  U) 

PLOAD  Q)UIT" 

16  GETAS:IF(A$="T")G0T021 

17  IF(A$="T")G0T021 

18  IF(AS="U")G0T024 

19  IF(AS="Q")GOT027 

20  G0T016 

21  CL0SE5:PRINT" (H(CPET  TO  HP3000  TERMINAL  OP 

EHATING  SYSTEM" 

22  POKE5946e,14;POKE167,0:D$="EAR":OPEN  5,4,1 

5,DS 

23  G0SUB3 

2  4  CLOSES: PRINT" (H(CUPLOADING . . ." 

2  5  POKE167,l:OPEN5,4,15,"EPC999997":CMD5 

26  LIST 

27  CLOSE  5 

28  RETURtJ 

29  REM 

30  HEM  MACHINE  CODE  TO  DISCONNECT 

31  REM  THE  BASIC  PROGRAMMER'S  TOOLKIT 

32  REM 

33  PRINT" (H(C" 

34  PRINT"TOOLKIT  DISCONNECT  ROUTINE" 

35  N=832:FORI=57647T057656 

36  X=PEEK(I) :P0KEN,X:N=N+1:NEXTI 

3  7  F0RI=8  26T0e31:READX:P0KEI,X:NEXTI 

38  F0RI=a4  2T08  48:READX:P0KEI,X:NEXTI 

39  DATA165,119,72,165,120,72 

4  0  DATA104,133,12  0,10  4,133,119,96 

41  P0KE833,24:SYS826 

42  PRINT  "TOOLKIT  DISCONNECTED" : F0RI=1T0  1000 

:NEXTI 
4  3  RETURN 
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Announcing . 

A  two  year  compendium  of  the  Midnite  Software  Gazette  and  other  resources  for 
users  of  Commodore,  CBM,  PET,  and  VIC  computers. 

The  Whole  PET  Catalog  contains: 

•  Over  500  independent  reviews  of  commercial  products. 

•  Over  700  education  programs  reviewed  &  organized  by  course. 

•  Over  200  reviews  of  free  games. 

•  Information  on  over  1 ,800  free  programs. 

•  Information  about  dozens  of  PET  and  VIC  user  groups. 

•  Many  pages  of  hints  and  helps  for  all  Commodore  users. 

•  "Commodore's  Family  Tree",  by  Jim  Butterfield. 

•  Completely  reorganized  and  greatly  expanded  edition. 

•  Typeset  and  printed  full-size  on  bond  paper. 

•  In  all,  320  pages  of  usefu[  information. 

If  you've  seen  Midntte  before,  directly  or  reprinted  in  the  TorPET  newsletter,  here  it  is,  complete  in 
one  volume,  completely  reorganized  for  easy  reference,  and  greatly  expanded  with  new  information 
from  members  of  the  Toronto  PET  Users'  Group. 


"I  still  use  my  copy  of  The  Best  of  the  PET  Gazette  regularly.  It  was  a 
treasure  trove  of  information,  and  a  great  bargain  for  Si  0  three  years  ago.  I 
hope  you'll  feel  the  same  way  about  my  Whole  PET  Catalog  someday. 
Considering  that  it's  three  times  as  long,  completely  organized  by  topic, 
printed  on  bond  paper  Instead  of  newsprint,  typeset  instead  of  dot  matrix 
printed,  bound  instead  of  stapled,  and  still  only  SI  0,  in  spite  of  inflation,  I'm 
sure  you  will."  —Jim  Strasma,  Contributing  Editor,  Micro 
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versacalc " 

A  UNIQUE  VISICALC(tn)  ENHANCEMENT 
NOW  AVAILABLE   FOR   PF.T 


If  you  use  Visicalc(Lm)  but  are 
bumping  into  its  limitations,  you  need 
VersacalcCtm) !   Versacalc  runs  wlchiti 
Vlslcalc  but  usee  no  extra  memory;  in 
fact.  It  effectively  increases  memory  by 
letting  you  call  in  modules  from  disk  as 
needed. 

A  Tutorial  section  ciak.es  clear  such 
features  as  0LOOKUP ,  DIF,  @NA,  OERROR, 
which  are  not  well  explained  In  the 
Visicalc  manual. 

A  Utilities  section  makes  it  easy  to 
create  your  own  menu-driven  modules  which 
condense  hundreds  of  commands  Into  four 
keystrokes.   You  can  build  in  sophist- 
icated error  checking  (e.g.   Is  the  input 
value  between  certain  limita?).   Now  it  le 
possible  for  people  untrained  in  Visicalc 
to  perform  the  weekly  updating  without 
constant  instruction. 

for  Coramodore  Pet  i  CBM  2040  -  DOS  1.0 
avnllablfi  for  8050  on  request 


SORT  Vlslcalc,  and  Other  Useful  Wonders  I 

NOW  YOU  CAN: 
SORT  a  Visicalc  screen  on  any  column, 

ascending  or  descending,  and  all 

related  formulas  and  labels  are 

sorted  Coo. 
put  the  entire  disk  CATALOG  on  the  screen 

at  once  I 
easily  do  Year-To-DaCe  accumulations! 
"pound"  formulas  to  expose  the  full 

formulas  in  place  on  the  screen! 
append  two  Visicalc  files! 
print  the  -contents  of  a  /SS  file! 
print  the  contents  of  a  /PF  file! 
AND  our  EASEL  BINDER  is  so  nice  that  you 

will  put  your  other  manual  In  it! 

Distributed  by; 

Ant hro- Digital  Software 

P.O.  Box  1385 

Pitlsneld.  MA     01202 

413-448-8278 
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Retail   S125 


Verucaic  is  a  iiademafk  of  Varsacaic  EnieiprFseSn  ifit 
Visicalc  >s  a  Kademarkol  Perscnal  Sollware.  Inc 
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L'se your  Atari's  souiul  generation  capnbilities  to  auto- 

iiiatiailly  dial  a  Touch  Tone  telephone  -  il\s  all  done  with 
sojliL'ure. 


Computer 
Controlled 
Telephone 
Dialing 


Mark  Savarese 
Livermore,  CA 


After  playing  a  number  of  games  on  mv  Atari 
conipiiter.  I  dcciclet!  that  wiiiiiig  a  game  with  the 
quality  of  commefctally  available  products  might 
be  pretty  time  consuming.  So,  I  derided  to  do  what 
I  like  best.  tinkeriiiL;. 

I  wanted  a  project  that  wt)uld  be  short  biU 
intctcsting  and  needed  no  harduare  additions  to 
my  Ijasic  system.  What  u.ses  computer-like  soinids 
besides  computer  music?  Why,  telephone  beeps,  of 

COlH"Sc! 

After  a  Uttle  research,  I  found  that  Touch 
Tone  [jhone  systems  can  be  dialed  by  providing 
pair."  o(  audio  tones  to  the  mouthpiece. 
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Notice  the  fourth  column  {A,B,C,D).  These 
buttons  are  not  present  on  regular  telephones,  but 
tone  i^airs  ha\'c  been  defined  for  them. 

Suppose  you  wish  to  "dial"  an  8.  Just  send  two 
tones  (at  the  same  time)  to  the  mouthpiece.  An  8 
would  require  one  tone  at  852  Hz  and  another 
tone  at  1 3 lib  Hz. 

Controlling  Frequency 

The  Atari  makes  this  a  fairly  simple  task:  simpiv 


send  one  lone  on  one  voice  and  the  other  tone  on  a 
second  voice.  There  is  a  complication,  however. 
With  normal  tone  generation,  it  is  difficult  to  re- 
produce the  e\acl  frequencies  needed.  Never  fear. 
Tlie  Atari  provides  a  special  mode  to  allow  more 
precisely  contiolled  frequency  outputs.  Two  voices 
can  be  joined  together  to  yield  cjne  "Double  Preci- 
sion Voice." 

Line  370  connects  the  Atari's  foiu-  \  oices  and 
runs  them  as  fast  as  possible  lo  give  a  more  precisely 
controlled  output.  ^ 

340  REM  CONNECT  REGESTERS  1  AND  2  INTO 

ONE  16-BIT  REGISTER. 
350  REM  CONNECT  REGISTERS  3  AND  4  INTO 

ONE  16-BIT  REGISTER. 
360  REM  CLOCK  ALL  FOUR  REGISTERS  AT 

1.789790  MHZ  (EXACTLY). 
370  POKE  53768.120:REM  SEE  HARDWARE 

MANUAL. 

The  needed  control  rate  can  be  calculated 
with  the  following  formula: 

Control  Rate  =     I"put  Frequency  ^  1.78979  MHz     _^ 
2  *  Output  Frequency  Desired 

The  control  rate  is  used  to  produce  a  specific 
output  frequency.  The  seven  in  the  above  formula 
is  a  fudge  factor  used  when  two  sound  registers  are 
connected  together. 

Inorder  to  gel  the  frequencies  needed  to  dial 
an  8,  calculate: 


Row  Control  Rate  =     1789'790    ,7-10433462 
2*852 
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Column  Control  Rate  -     ^^89790    _^  _  552.8316  -  663 
2*1336 

Xotice  that  the  numbers  were  rounded  to  the 
nearest  whole  number.  This  rounding  rcsulis  in  an 
error  of  less  than  0. 1  per  cent. 

Rather  than  have  the  Ataii  calculate  two  control 
rates  for  each  digit  to  be  dialed,  I  pre-calculated 
the  rates  needed  for  the  eight  possible  frequencies 
and  put  these  values  into  the  array  T. 

While  this  technique  requires  a  little  more 
typing,  it  saves  a  significant  amount  of  CPU  lime. 
(It  is  rather  wasteful  to  recalculate  the  same  eight 
values  repeatedly.  And  an  array  of  the  eight  fre- 
tjuencies  would  be  required  anyway.) 

170  DIM  T(15,2)rREM  ETC. 

The  above  dimension  statement  yields  16  sets 
of  three  values,  which  cover  the  16  po.ssible  buttons 
on  the  telephone.  Each  phone  button  ret]uires  foiu- 
Ijytcs  of  information,  but  only  three  values  need  to 
be  stored  in  the  array  because  the  fourth  \aiue  is 
always  a  two  bv  coincidence. 


FIRST  and  FINEST 

In  Systems  Software  for  Atari  and  Apple 


MAC/ 65 

First  we  delivered  Atari's  Assembler/Editor  (tfie 
cartridge). 

Then  we  produced  our  enhanced  "EASMD." 
Now  OSS  is  introducing  the  finest  integrated 
assembly  language  development  system  yet! 
In  addition  to  being  ideal  for  writing  small, 
"quick     and     dirty"     subroutines     and 
programs, MAC:  65  shows  its  full  power  and 
speed  when  used  with  even  the  most  complex 
of  large  assembly  language  source  files 
Naturally,  MAC/65  is  upward  compatible  with 
both  EASHilD  and  the  Atari  cartridge.  And,  of 
course,  the  object  code  output  is  also  compati- 
ble with  OS/A+,  Atari  DOS,  and/or  Apple  DOS. 
as  appropriate. 
MAC/ 65 SBO.aO* 


OS/A+ 

Optimized  Systems  Software  —  the  group  that 
produced  both  the  first  Apple  DOS  and  the  first 
Atari  DOS  —  now  brings  you  OS/A+,  which 
combines  the  finest  features  of  these  and  other 
successful  personal  computer  operating 
systems. 

OS/A+  is  the  first  and  finest  operating  system 
available  for  bath  Apple  11  and  Atari  computers 
and  features  a  keyboard-driven,  easy-to-use 
command  processor.  In  addition  to  several 
simple  resident  commands,  OS/A*  allows  logi- 
cal and  readable  requests  for  even  the  most 
sophisticated  utility  commands.  In  fact,  the 
user  can  even  add  system  commands  as 
desired. 

But  the  real  power  and  flexibility  of  OS/A-^  is 
its  ability  to  easily  interface  to  devices  and  disl[ 
drives  of  virtually  any  kind  and  size.  File  com- 
patibility (with  Apple  DOS  or  Atari  DOS,  as  ap- 
propriate), device  independence,  batch  proces- 
sing, easy  of  use  —  OS.A-^  truly  brings  the 
llnesi  m  operating  systems  to  your  computer. 
AND  NOW  OS;A-  (for  standard  Atari  or  Apple 
drives)  is  included  as  a  part  of  every  standard 
OSS  language  package.  Versions  of  OS/A^  for 
some  higher  capacity  drives-  avaiJable  at 
extra  cost. 


Unless  otherwise  noted,  all  OSS  products  re- 
quire 48K  and  at  least  one  disk  drive.  We  re- 
commend 64K  f or  the  Apple  version  of  OS/A+ . 


SpeedRead+ 

The  first  and  still  finest  speed  reading  tutor 

designed  tor  you  to  use  on  your  computer  is 

available  only  from  OSS. 

SpeedRead-i-  uses  time-proven  techniques  to 

train  you  to  instantly  recognize  words  and 

phrases,  and  yet  it  goes  far  beyond  what  mere 

mechanical  devices  are  capable  of. 

SpeedRead+  exercises  your  peripheral  vision, 

improves  your  eye  movement  and  timing,  and 

generally  works  with  yoL  at  your  pace...  now 

and  in  the  future. 

NOTE:  The  Atari  version  of  SpeedRead-  needs  only 

16K  of  RAM. 

SpeedRead-H    S59.95 


C/65 

NOW  AVAILABLE! 
The  first  native  mode  C  compiler  ever  produced 
for  Atari  and  Apple  computers. 
C/65  supports  a  very  usable  subset  of  the  ex- 
tremely powerful  and  popular  C  language.  Just 
as  C  is  used  by  the  most  sophisticated  pro- 
grammers from  the  professional  and  academic 
communities,  so  shall  C/65  prove  to  be  a  pow- 
erful and  much -needed  tool  for  6502  software 
developers. 

C/65  supports  integer  and  character  types  (and 
arrays),  pointers,  fully  recursive  functions,  and 
much  more, 

NOTE:  C/B5  requires  MAC'65  or  an  equivalent  assem- 
bler. Two  disk  drives  recommended  but  not  required. 

C/65 -.  S8D.00* 
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As  a  product  of  Tiny  C  Associates,  tiny-c  was 
the  first  structured  language  interpreter  for 
microcomputers.  Now  OSS  brings  this  innova- 
tive interpretive  language  to  your  home  com- 
puter. While  not  having  the  speed  and  power  a 
true  C  compiler,  tiny-c  is  an  excellent  choice 
for  the  programming  student  who  is  ready  to 
begin  learning  the  valuable  techniques  of 
structured  languages. 

tiny-c  provides  an  easy-to-use,  easy-to- 
modify  environment  that  encourages  ex- 
perimentation while  promoting  proper  pro- 
gramming style.  The  tiny-c  package  includes 
not  only  a  comprehensive  and  instructional 
user  manual  but  also  complete  source, 
tiny-c  ■. S99.95* 


BASIC  A+ 
"From  the  authors  of  Atari  BASIC." 

It's  a  fact!  OSS  gave  you  that  first  and  most 
popular  language  for  Atari  Home  Computers. 
But  why  be  content  with  the  firslwhen  you  can 
have  the  lines!? 

BASIC  A+  is  the  only  logical  upgrade  available 
to  the  Atari  BASIC  programmer.  While  retaining 
all  the  features  which  make  Atari  BASIC  so 
easy  to  use,  we've  also  given  BASIC  A+  fea- 
tures that  place  it  at  the  forefront  of  modern 
interpretive  languages.  BASIC  A-t-  will  let  you 
explore  the  worlds  of  structured  programming, 
superior  input,' output,  helpful  programming 
aids,  and  even  a  very  comprehensive  PRINT 
USING  command.  And,  exclusively  for  the  Atari 
computer,  an  almost  unbelievable  array  of 
PLAYER.  MISSILE  (JRAPHICS  commands  and 
functions. 
BASIC  A-H     ...: $80.00* 


•REMEMBER:  Standard  OS/A+  is  included  at  no  extra  charge  with  BASIC  A+.  IVIAC  65.  C'65.  and  tiny-c. 

ATARI,  APPLE  II.  and  TINY  C  are  traderajTks  of  Ann,  Inc.,  Apple  Computer,  Inc..  and  Tiny  C  Associates,  respeclively.  SpeedRead' .  MAC  65,  C  65. 
BASIC  A-  and    OS  A-  afp  trademarks  ot  OplimizeO  Systems  Software.  Inc 


Optimized  Systems  Softwar«,<lnc.,  10379  Lansdale  Ave.,  Cupertino,  CA  95014,  (408)  446-3099 


162 


COMPUTE! 


November  1962,  Issue  30 


Here  is  an  explanation  of  the  program: 

Lines 

0-140         Main  piognim  uliich  calls  two  subroiilines. 

150-330    L(jadpif-c:il(iilatfcl  IVcqiK-nc  yconlrol  \aluc.sitU()  ilic 

airay  T. 
340-400    Sci  up  aiitlio  rcgisiers. 
420-460    C.et  next  "dt^ifit"  to  be  dialed. 
470-480    Convcn  "digit"  to  an  A  TASCI I  code  number. 
490-580    Ciinven  "'digir'uia  number  between  Hand  I.t  if 

i(  is  legal,  and  call  tbe  lone  output  nnitine. 
590  Return  tora  new  user  input  if  an  illegal  "digit"  was 

entered. 
600-700    Load  frequency  control  \alues  into  the  audio  regi.s- 

tcrsand  output  a  tone  pair. 

These  are  the  steps  you  take  to  use  the 
program: 

—  Type  the  program  in  and  SAVE  it. 

—  Type  RUN. 

—  Tlie  program  will  prompt  you  to  enter  a 
phone  number. 

—  Type  in  the  phone  number  you  want  (I 
suggest  you  use  your  own  number  to  test). 

—  Make  sure  sour  TV  x'okime  is  set  moderatcK'. 

—  Take  your  plione  off  the  hook  and  check 
for  the  dial  tone. 

—  Hold  (or  prop  up)  the  mouthpiece  very 
near  your  TV  speaker. 

—  Finally,  depress  tlie  return  key  on  your 
computer. 

—  If  nothing  happens,  you  may  need  to  adjust 
the  TV  volume  up  or  move  the  phone  closet- 
to  the  TV  speaker. 

—  Remember,  only  legal  digits  may  be  entered, 
no  (,),-  characters  are  allowed. 


0  RITM  PHONE  DIALING  PRDBRAM, 

10  F?EM  SET  UP  TONE  TABLE  AND  SOUND  RE 

(SISTERS. 
20  GOSUB  150 
30  REM  ACCEPT  AN  INPUT  FROM  THE  KEYBO 

ARD. 
40  PRINT 
50  PRINT  "ENTER  PHONE  NUMBER  (UP  TO  1 

0  BUTTONS) " 
60  PRINT  "FROM  0 , 1 , 2, 3 , 4 , 5 , 6 , 7 , 8, 9 , A , 

B,  C, D,  », #" 
70  PRINT  "OR  A  CONTROL  C  TO  EXIT  THE 

PROGRAM. " : PRINT 
so  INPUT  NO* 
90  REM  CONVERT  CHARACTER  TO  APPROPRIA 

TE  TONE  NUMBER  AND  OUTPUT  TONE. 
100  BOSUB  430 

110  REM  IF  LAST  CHARACTER  WAS  NOT  A  C 
DNTROL  C,  GO  BACK  FOR  THE  NEXT  CH 
ARACTER. 
120  IF  ASC(CH«)<>3  THEN  GOTO  40 
130  SOUND  0,0,0,0:REM  RESET  SOUND. 
140  END 

J50  REM  SET  UP  THE  TONE  TABLE. 
160  SOUND  0,0, 0,0: REM  INITIALIZE  SOUN 
D  REGISTERS, (REQUIRED) . 


170  DIM  T(15,2>:DIM  CH*(1):DIM  N0«(10 

) 
180  T(0,0)=151:T(0, 1)=3:T(0.2)=176 
190  T  ( 1  , O) =221 :  T ( 1  ,  1 ) =4: T  (  1  . 2) =253 
200  T(2,0)=151:T(2, 1)=4:T(2,2)=253 
210  T(3,0)=a7:T(3.1)=4;T(3.2) =253 
220  T(4,0)=221:T(4, 1)=4:T(4.2)=131 
230  T(5,0>=151:T(5, 1>=4:T(5,2)=131 
240  T(6,0)=B7:T(6, 1)=4:T(6.2>=131 
250  T(7,0>=221:T(7.1>=4:T(7,2)=19 
2  60  T(8,0)=151:T<8, 1)=4:T(8.2)=19 
270  T(9, 0)=87:T (9, I )=4:T(9,2>=19 
280  T(10,0)=19:T(10, 1)=4:T(10,2)=25  3 
290  T(11,0>=19:T(11,1)=4:T<11,2)=131 
300  T(12,0)=19:T(12,1}=4:T(12.2)=19 
310  T(13,0)=19;T(13.1)=3;T(13,2)=176 
320  T(14,0)=221:T(14.1)=3:T(14.2)=176 
330  T(15,0)=87:T(15, 1)=3:T(15,2)=176 
340  REM  CONNECT  REGISTERS  1  AND  2. 
350  REM  CONNECT  REGISTERS  3  AND  4. 
360  REM  CLOCK  ALL  4  REGISTERS  AT  1.78 

9790  MHZ. 
370  POKE  53768, 120 

380  REM  SET  ALL  VOLUMES  TO  ZERO. 
390  POKE  53761 ,  160:  POKE  53763,160 
400  POKE  S3765, 160: POKE  53767.160 
410  RETURN 

420  REM  CHECK  FOR  AN  EMPTY  STRING. 
430  IF  LEN(NO*)<=0  THEN  RETURN 
440  REM  STRIP  OFF  LEFTMOST  CHARACTER 

FROM  THE  STRING. 
450  CHt=NO« ( 1 , 1 ) : IF  LEN(ND*)=1  THEN  N 

0  «  =  "  " 
460  IF  LEN(ND*)<>0  THEN  NO*=NO*(2) 
470  REM  CONVERT  CHARACTER  TO  EQUIVALE 

NT  ATASCII  CODE  NUMBER. 
480  CH=ASC(CH*) 
490  REM  CONVERT  TO  A  NUMBER  BETWEEN  O 

AND  15. 
500  REM  ADJUST  IF  O  TO  9. 
510  IF  CH<=57  AND  CH>=48  THEN  TN=CH-4 

B:GOSUB  610:60TO  430 
520  REM  ADJUST  IF  A  TO  D. 
530  IF  CH<=68  AND  CH>=65  THEN  TN=CH-5 

5:G0SUB  610:G0T0  430 
540  REM  ADJUST  IF  a  TO  d. 
550  IF  CH<=100  AND  CH>=97  THEN  TN=CH- 

87:G0SUB  610:G0T0  430 
560  REM  ADJUST  IF  #  OR  *, 
570  IF  CH*="#"  THEN  TN=1S:GDSUB  610tG 

OTO  4  30 
580  IF  CH*="»"  THEN  TN=14; GOSUB  610:6 

OTO  4  30 
590  RETURN  :REM  RETURN  IF  ILLEGAL  CHA 

RACTER. 
600  REM  PUT  TONE  VALUES  INTO  SOUND  RE 

GISTERS. 
610  POKE  53766, 2:P0KE  53764 , T ( TN , 0 ): P 
OKE  53762, T <TN. 1 ) :POKE  53760. T(TN 

620  REM  TURN  UP  THE  VOLUME  ON  REGISTE 

RS  2  AND  4. 
630  POKE  53767, 168: POKE  53763,168 
640  REM  WAIT  A  SHORT  TIME. 
650  FOR  1=1  TO  50:NEXT  I 
660  REM  TURN  OFF  THE  VOLUME  ON  RESIST 

ERS  2  AND  4. 
670  POKE  53767, 1 60: POKE  53763,160 
680  REM  WAIT  A  SHORT  TIME. 
690  FOR  1=1  TO  10:NEXT  1 
700  RETURN  ® 


PRODUCTS  FOR  ATARI*  400/800 
FROM  ELCOMP 


BOOKS: 

ATARI  BASIC  -  Learning  by  uiing 
An    excellent  book   for   the   beginner.   Many   short  1 
programs    and     learnmg    exercises.     All     important 
features    of    the    ATARI    computers    are    described  ] 
(screen  drawings,  special  sounds,  keys,  paddles,  joy- 
sticks,  specialized    screen    routines,   graphics,  sound  I 
applications,  peeks,  pokes,  and  special  stuff).  Also 
suggestions  are  made  that  challenge  you  to  change 
and  write  program  routines. 
Order  #164  S7.9S  I 


GAMES  for  the  ATARI  Computer 

This  book  describes  advanced  programmingtechniques  I 

like    plave''''^i^^i''C'g'^^P^>'^  ^"^  use  of  the  hardware- 
I  registers.  Contains  many  ready  to  run  programs  in  I 
I  BASIC    and    one    called    GUNFiGHT    in    machine-  | 

Language. 
I  Order  #  162  £7.95  J 


SOFTWARE  IN  BASIC  FOR  ATARI 


tnvoice  Writing  for  Small  ButineH 
I  This  program  makes  writing  invoices  easy.  Store  your 
products    in    DATA   statements  with  order-numbor,  I 
description,  and  price.  The  program  later  retrives  the  | 
description  and  price  matching  to  the  entered  order- 
|i  number.  The  shipping  cost  and  the  discount  may  be  I 
I  calculated  automatically  depending  on  the  quantity 
ordefetj  or  entered  manually.  The  description  to  the 
program   tells  you   how  to  change  the  program  and 
I  adapt  it  to  your  own  needs.  Corries  with  a  couple  of  | 
I  invoice  forms  to  write  your  first  invoices  on  to  itn 
I  Order  #7201  catjette  version  S29.95  I 

Order  #7200  dlik  verjion  S39.9B  | 

MaiMng  List 

This  menu  driven  program  allows  the  small  business  I 
man  to  keep  track  of  vendors  and  customers.  You  can 
search  for  a  name  or  address  of  a  certain  town  or  for 
an  address  with  a  certain  note.  50  addresses  are  put  | 
into  one  file. 

Order  #7212  cassette  version  ST9.95  I 

Order  #7213  disk  version  S24.95 

Inventory  Control 

This  program  is  menu  driyen.  It  gives  you  the 
following  options:  read/store  data,  define  items, 
entry  editing,  inventory  maintenance  {incoming- 
outgoing),  reports,  The  products  are  stored  wiih  I 
inventory  number,  manufacturer,  reorder  level, 
present  level,  code  number,  description. 
Order  #7214  cassetls  version  £19.95  I 

Order  #721 5  disk  version  S24.95  | 

Programs  from  Book  ^  164 

The  programs  from  book  no.  T64  on  cassette.  (Book 
included} 

Order  #7100  ^9.00  i 

Game  Package 

Games  on  casse^e.  (Bomber,  tennis,  smart,  cannon  I 
fodder,  etc.) 
I  Order  #7216  S9.95 


UiorocompulBr     K«rdwar« 
Handbook  (345  Cia^esl 
Descriptions.  pinoutJ  ancl 
specifications     of      :h£  | 
nosi  popular  micfoprcj. 
Cflssars       and      5upiwri  I 
chipi. 

A  MUST  for  ihe  fiord- 
ware  buff, 

Order-No.    79 


Care  and  Feeding  of  the  Commodore  PET 

Eight    chapters   exploring    PET    hardware,    Includes  | 

repair     and    interfacing    information.    Programming  j 

tricks  and  schematics. 

Order  #150  S9.95  I 


Payniern:    checic,    money   order,    VISA,    MASTER- 
CHARGE,  Euroscheck. 

Orders   Iram  ouTside  USA:   add  15%  shipping.  CA 
residents  add  6.5%  tax 

"ATARI  is  3  registered  trademark  of  ATARI  Inc. 
'  VlC-20  is  a  registered  1raderrtarl<  of  Commodore 


SOFTWARE  IN  MACHINE  LANGUAGE  for  ATARI 

ATM0NA1 

This  is  a  machine  tangu«g«  monitor  that  provides  you 
with  the  most  important  commands  for  programming 
in  machine4angua9e.  Disassemble,  dump  (hex  and 
ASCII),  change  memory  locatj'onj  block  transfer,  fiil 
memory  block,  $ave  and  load  machine-language  pro- 
grams, start  programs.  Printer  option  via  three 
different  interfaces. 

Order  #7022  caxsette  version  S19.95 

Order  ~7023  disk  version  S24.95 

Oftfer  ^7024  cartridge  version  S59,00 

ATMONA-2 

This  is  a  tracer  {debugger)  that  lets  you  explore  the 

ATARI  RAM/ROM  area.  You  can  stop  at  previously 

selected    address,    opcode,    or    operand.    Also    very 

valuable    in    understanding    the   microprocessor.  At 

each  stop,  al!  registers  of  the  CPU  may  be  changed. 

Includes  ATMONA-1, 

Order  #7049  cassette  version  S49.95 

Order  #7050  disk  version  S54.00 

I  ATMAS 

I  Macro-Assembler  for  ATARI-BOOMSk.  One  of  the 
most  powerful  editor  assemblers  on  the  market. 
Versatile  editor  with  saollmg.  Up  to  17k  of  source- 
Code.  Very  fast,  translates  5k  source-code  in  about  5 

I  seconds.  Source  code  can  be  saved  on  disk  or  cassette. 
(Includes  ATMONA-1) 

I  Order  #  7099  disk  version  £89,00 

Order  #7999  cartridge  version  S1 29-00 

ATAS 

Same    as    ATMAS    but    without    macro-tapability. 

Cassette-based. 

Order  #709S  32k  RAM  S49,95 

Order  i:799S  48k  RAM  S49.95 

ATEXT-1 

This    wordprocessor   is   an   excellent   buy   for  your 

money.  It  (eatures  screen  oriented  editing,  scrolling, 

string    search    [even    nested),   left    and    right  margin 

justification.  Over  30  commands.  Text  can  be  saved 

an  disk  or  cassette. 

Order  #7210  cassette  version  S29.95 

Order  #  7216  disk  version  S34.95 

Order  #7217  cartridge  version  S69.00 

GUNFIGHT 

This  game  (8k  machine-language)  needs  two  ]oysiieks. 

Animation   and   sound.  Two  cowboys  fight  against 

each  other.  Comes  on  a  bootable  cassette. 

Order  #7207  S19  95 


ELCOMP  FORTH  for  the  ATARI 


ELCOMP  FORTH  is  an  extended  Fig-Forth- 
I  version.   Editor  and   I/O  paci<age   included.  Utility 

package  includes  decompiler,  sector  copy,  Hax- 
I  dump  ^ASC)I|,  ATARI  Filehandling,  total  graphic 
I  and     sound,    joysticlcprogram     and     player  missile. 

Extremely  powerful! 
I  Order  Tt70S5  disk  S39.95 

Floating  point  package  for   ELCOMP  FORTH  with 
J  trigonometric  functions  (0  -  90°  1. 
Order  #7230  disk  S2g.95 

Learn-FORTH  from  ELCOMP 

A  subset   of   Fig-Forth   for   the   beginner.  On  disk 
|32k  RAM)  or  on  cassette  (16k  RAM]. 
I  Order  #7053  ilS-SS 


Expansion  boards  for  the  APPLE  II 


The  Cuatocn  Appl«  +  Other  Mvitsneg 

Hin  niij  iiim I.  '    A  corri;3lete  guide  to  custofniiing  thfl 

QIC  UnUnn  UPPK;    ApoIc  software  undHard^nre 

We  also  itock  ihe  boards  which  are 

used     in     the    book    "The    Cusrom  j 

Apple  .  .     "  (tafebordsj 

6S22  r/O  Board  No,  605  $35.00  I 

EPROM  Eurnw  No.  B07  S49.00 

SKEPROM/RAMBoaTrf 

No.  609  S2S.00    | 

Proioiyping  board  for  th« 
Apple  II  No.  604  S29.0Q  I 

Sioi  rAp*ater  board  for  th«  Appl«  II  No.  606  Sd9.0D  | 

O'dflr  Two  bOai'ds  and  get  \he  book  *ree  ! 
No  61M  L»rn  FORTH  for  the  Apple  II  (CJ    SI9  95  I 

No  ei&4  Learn  FORTH  for  ihe  Apeio  II  ID)  S24  95 

No.  B155  ELCOMP  FORTH  for  ihB  Apple  li  (0)  339  95  | 

{Extefided  Fig-Forth,  Editor,  graphjcs  packag-e) 
NlQ.GI56FloaiinQ  giint  for  ELCOA^P  FORTH        ID)   S?.9B 5  J 


ELCOMP  Publishing  Inc., 

53  Bedrock  Lane 

Pomona  CA  91766, 

Phone:  (714)  623-B314 


Software 

for 

ATARI 

VIC-20 

OSl 

SINCLAIR 

TIMEX 


Hardware  -  ADD-ONS  for  ATARI 

I  PRINTER  INTERFACE 

I  This  construction  anicle  comes  with  printed  circuit  I 
I  board  and  software.  You  can  use  the  EPSON  printer 
[without  the  ATARI  printer  interface.  (Works  with  | 
Igameports  3  and  4). 
I  Order  #72 11  SI  9.95  j 

I  RS-23Z  Interface  for  your  ATARI  400/SOO 

I  Software   with    connector   and   construction  article, 

l0rder#7291  S19-95  | 

I  EPROM  BURNER  for  ATARI  400/800 

Iworks  with  gameports.  No  additional  power  supply  I 

I  needed.    Comes    compl.    assembled    with    software  | 

112716.2732.2532). 

I  Order  #7042  J179.00  | 

I  EPROM  BURNER  for  ATARI  400/800  KIT 

I  Printed   circuit   board  incl.  Software  arid  extensive  | 

I  construction  article. 

I  Order  #7292  849.00  | 

IePROM  BOARD  ICARTRIDGEI 

I  Holds  two  4k  EPROMs  {2532).  EPROMs  not  included. 

I  Order  #7043  S29.95  I 


I  EPROM  BOARD  KIT 

I  Same  as  above  but  bare  board  only  with  d«scriptlon.  I 

I  Order  #7224  814.95  | 


ATARI,  VIC-20.  Sinclair,  Timex  and  OSl 


New  -  lor  your  ATARI  400/800 

Astrology  and  Biorythm  for  ATARI  Icass.  or  diskj.l 

Order  #7223  S29.95| 

Blnh  control  with  the  ATARI  (KnausOgino) 

Order  #7222  casS.  ordisk  S29.95| 

Books  *  Software  for  VIC-20  (requires3k  RAM  Exp.)l 

#4870    Wordpror^ssor  for  VIC-20,  Sk  RAM    819.951 

F4e83   Mailing  List  for  VIC-20, 16k  RAM      S14.95I 

?141      Tricksfor  VICs-The  VICstoryProflr.    89.951 

#4380    TICTAC  VIC  S9.95I 

#4881    GAMEPACK  I  (3  Games!  S14.95I 

#4885    DualJoystick  Instruction  89.95| 

INPUT/OUTPUT  Programming  with  your  VIC 

|0rder#4BSB  89.95 1 

44896    Miniassembler  for  VIC-20  819.951 

r48B1    Tennis,  Squash,  Break  89.951 

i4894    Runfill  for  VIC  89.95  | 

I  Universal  Experimenter  BoArd  for  the  VIC-20 

J  (Save   money   vvith   this   great  board).  This   board  I 

I  plugs  right  into  the  expansion  slot  of  the  VIC-2D.  f 

I  The  board  contains  a  large  prototyping  area  for  yourl 

I  own  circuit  design  and  expansion.  The  construction  T 

I  article  shows  you  how  to  build  your  own  3k  RAM  | 

I  expander  and  ROM-board. 

I  Order  #4844  818.95  | 

I  Software  for  SINCLAIR  ZX-81  and  TIMEX  1000 
•  2399    Machine  Language  Monitor  89.95| 

#2398    Mailing  List  819.951 

Prograntming  in  BASIC  and  machine  language  wjthi 
the  ZX-81  (82)  or  TIMEX  10O0. 
I  Order  #140  (book!  89.95| 

Books  for  OSl 
#157     The  First  Book  o(  Ohio  87.95| 

#158     The  Second  Book  of  Ohio  87.951 

#159     The  Third  Book  of  Ohio  87.951 

#160     The  Fourth  Book  of  Ohio  87.951 

#i61      The  Fifth  Book  of  Ohio 87.951 

I  #151  8K  Microsoft  BASIC  Ref.  Man.  S9.95I 

#  1 52  Expansion  Handbook  for  6502  and  6802  89.95 1 
#153  Microcomputer  Appl.  Notes  S9.95| 

Complex  Sound  Generation 
I  New    revised    applications    manual    for    the    Texasl 

Instruments  SN  76477  Complex  Sound  Generator. f 
J  Order  #154  88.95 1 

ISmall  Business  Programs     Order  #156 
■  Complete   listings  for  the  business  user.  Inventory,  | 
I  Invoice  Writing,  Mailing   List  and  much  more.  Intro- 
Iduction  to  Business  Applications.  SI 4.90  j 
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COMPUTE! 


November  1982.  Issue  30 


Does  your  VIC  need  to  communicate  with  a  megamemory  mainframe?  Or  me  a  modem  for  other  specialized  data 
transfers?  This  flexible  program  can  handle  a  variety  of  communications  needs  for  the  VIC. 

From  VIC-20  To  Mainframe 

Ulrich  Merten 
Pittsburgh 


We  recently  wanted  to  use  our  VlC-20  to  com- 
municate with  a  mainframe  computer  running 
under  IBM's  VM/CMS  interactive  system.  We 
wanted  to  access  oiu-  files  on  the  mainframe,  to 
write  into  those  files  using  the  system  editor,  and  to 
list  BASIC  programs  developed  on  the  VIC-20  to 
the  larger  system.  The  system  has  a  300  baud  ASCII 
port  which  is  accessible  by  telephone. 

For  this  purpose  we  used  a  Biyxomp  Ver- 
samodem  and  rewrote  the  software  to  fit  otu-  situa- 
tion. In  the  process,  we  had  to  learn  to  convert  a 
BASIC  program  listing  into  a  cassette  data  file  on 
the  VIC-20.  The  methods  we  used  should  be  of 
interest  to  other  VIC-20  users  with  similar  com- 
munications challenges. 

'J'he  terminal  program  we  wrote  begins  by 
opening  a  file  direciecl  to  the  VIC-20's  RS-232 
interface,  specifying  a  "file  name"  which  selects  a 
communications  speed  of  300  baud.  The  program 
has  two  major  segments  which  work  alternately, 
one  looking  for  input  from  the  VIC  keyboard, 
using  the  "GETB-f"  connnand  at  line  160,  and  the 
other  looking  for  input  from  the  mainframe,  using 
the  "GET#10,C$"  command  at  line  560.  The  bulk 
of  the  program  is  concerned  \vith  con\erting  the 
VIC  characters  to  .\SC;iI,  and  also  with  translating 
the  ASCTI  code  arriving  from  the  mainframe  into 
the  corresponding  VIC  characters  on  the  screen. 

Because  we  were  interested  in  working  with 
text  in  the  svstem  editor,  we  set  the  VIC  keyboard 
in  the  mode  in  which  it  types  upper-  and  lowercase 
letters  to  the  screen.  At  lines  305  and  330,  the  VIC 
codes  for  the  lower-  and  uppercase  alphabetic 
characters,  respectively,  are  incremented  to  give 
the  appropriate  ASCI!  codes  for  the  same  letters. 
The  remaining  lines  from  300  through  335  take 
care  of  a  variety  of  problems,  two  of  which  deserve 
mention  here. 

Line  300  calls  a  subroutine  which  sends  a 
quotation  mark  ahead  of  the  ASCII  code  for  "#". 
because  we  found  that  without  this  provision,  the 
#  symbol  wa.s  not  transmitted.  This  was  the  only 
case  we  encountered  where  the  quotation  mark 
was  necessary,  but  there  may  be  others.  Line  301 


sets  the  Fl  key  on  the  VIC  for  a  purpo.se  we'll 
discuss  below.  Obviously,  additional  lines  could  be 
written  into  the  program  at  this  point  to  accom- 
modate other  function  keys.  Line  400  causes  our 
input  to  be  printed  on  the  screen  so  that  we  can  see 
what  we're  doing,  and  line  500  sends  it  on  to  the 
RS-232  interface  and  the  mainframe. 

The  codes  coming  back  from  the  host  are  pure 
ASCII  and  have  to  be  converted  to  what  the  VIC 
uses  in  this  screeti  mode,  and  that's  what  lines  530- 
610  are  all  about.  Lines  555  and  600  take  care  of 
upper-  and  lowercase  alphabetic  characters,  respec- 
tively, and  line  540  translates  the  signal  sent  out  by 
the  mainframe  at  the  end  of  each  line.  The  rest  of 
the  lines  in  the  range  530-610  are  for  housekeeping. 

The  program  increments  most  of  the  ASCII 
codes  which  do  not  represent  alphanumeric  char- 
acters by  160,  causing  them  to  print  out  as  VIC 
graphic  characters.  This  has  the  advantage  that  if 
and  when  the  mainframe  sends  back  one  of  these 
characters,  you  see  it  on  the  screen  and  can  identify 
it.  The  feature  can  be  eliminated  as  an  unnecessary 
nuisance  once  you  know  what  is  being  sent  your  way! 

Buffer  Relief 

When  we  tried  to  "LIST"  to  the  RS-232  interface 
using  an  early  version  of  this  |jrogram,  we  foimd 
thai  the  buffer  quickly  overloaded  and  that  our 
transfer  attempts  were  unsuccessful.  So  we  con- 
verted the  program  we  wanted  to  list  into  a  data 
file  on  our  cassette,  using  the  command  series; 

CLOSEl:OPENl,l,l:CMDl:LIST 

This  proved  a  successful  stratagem,  except  that 
when  we  used  the  "GET"  comniand  to  read  this 
file,  we  didn't  get  the  last  few  program  lines.  We 
solved  this  problem  by  adding  a  few  lines  of  "pound 
signs,"  CHR$(92),  at  the  end  of  the  program  and 
sacrificing  those. 

Lines  190-225  of  the  terminal  program  exist 
to  take  care  of  these  program  listings.  If  the  FI  key 
is  depressed,  the  variable  "z"  is  set  equal  lo  one, 
and  the  next  time  the  program  passes  through  line 
150  it  opens  the  cassette  file  at  liiie  190,  and  starts 
reading  the  contents.  Lines  215  and  220  tell  the 
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It's  a  Living!.  Bank  Robbers!.  Snake!.  BloWup!,  Space  Rescue!,  Galdxy  Invasion!,  Shutlerbugl.  Mad  Painter!:  Munchrriaidl. 
Sector  Prolectorl,  Executionerl,  Skiinf^f.  Add'em  Upl,  Snallbaitl.  Eiarbarian's  Quest!*.  Molocrossi,  Copy-Call,  ArRhmevic 
1,  Arithmevic  2.  Superracer!        All  for  your  VIC-20  and  all  are  available  now.  Send  for  game  catalog.  ...      [_  J L. 


'  Sector  Protector!  AJlens  are  attacking  from 
all  directions!  Ydlu.  ciat;  ia  ffrpi*nflnif?  on  yxiul  Ydu 
Jiavc  four  disintegration  weapons  for  protecllon. 
They  havT  a  \-en-  lltnitciJ  range  &o  j'du  hint  (o  wait 
until  the  aliens  get  dose...so  veiy...cl(3sc.  IT  the  aliens 
reach  yoiir  ship.. .wtU!  Howqulck  arc  your  reactions? 
For  51t  V1C-20,   rwjuircs  joystick:  €as5Cttc  Sd.dSr 

DiskS12.95 ^_ ; 

Mod  PQlnter!    this  game  is  a  Utile  unique  and 

*  ~a  lot  trf  fun.  You  contml  a  "patdt  bnish,  nunintrit 
around  a  colorfi-U  maze._  Your  job  is  to  paint  the  en- 
tire maze.  This  Is  not  as  eas>'  as  U  sounds,  because 
Inlhcm&zcwltfiyou  a^  two  voraciotKi  Brtstie  Btlcra 
lnhey  1n\T  paint  bnjshcsl.  Occasionally  you  will  rc- 
ceiw  a  vIsU  from  an  invisible  Stomper  who  leaves 
footprints  m  your  fresh- paint.  Requires  joystick.  Cas-- 
seiieS9,^.  Disk  S12.95 


O0py*COtJ  Vou  are' pittefl  against  liw;  com- 
puter In, a  balLle.of  memory.  The  compiitrr  plajs  a_ 
lone  and  flashes  A  number  ori  the  screen.  You  re- 
^porid  by  pressing  the  appmptialc  kcv.  This  Is  cas^ 
al  firei.  bill  *"i»tt  imilli-ougeiup  in  20,  30,  or  more 
turns!  You  program  the  length  of  game  you  *-ant 
— to  play  tup  to  100  tuTtta}.  Caaaette  ■  &7.9&.  Disfc- 
S 1 0.95 


ARCADE 


Arttfimevtc  1  &  Artttimevfc  2    The  first 

nf  *i  Bencs  ofTnathemattcsprograms  using  the  VIC'S 
graphics,  color,  and  &ound  capablltues.  Arithme^'lc 
1  co^tf&  addition  and  subtraction,  depending  upon 
what  the  pteyer  chooses.  ArtlhmcvH:  2  covers  multJi>' 
hcatlon  and  division.  Tht  computer  picks  a  series 
of  random  problems  and  presents  them,  one  at  a 
iimc  to.Lhe  pla>'er.  The  purpose  is  to  ansa-er  ] 
problems  in  as  short  a  time  as  poesible.  The  player 
imav"  (hrii  choose  a  new  set  hf  mimbers. "  run  the 

_^mF  setovcf.  or  rc\'l<ru'  the  problcfn  which,  took  the. 
(ongcst  to  soliT.  5k  VIC  20  required. 

-Anthmcvlc  l^t?nK>citr37.9fJ.  Disk  SI 0,95 
Anibmcvlc2— ateistileS7.95,niskSl0.95  | 


Skiing!   YoiTre  gplrig  for  lime  as'you'winil  your 

way  through  the  racks  and  .trees,  but  dan'l  bll  one 

or  go  off  the  course  or  the  gpmc  is  oi-er.  Choose  (he 

'  Iefi^b"of  rim  yt>u  vmutd  tikd  In  this  eoIoiTiil  Simula- 
tion of  highspeed  doimhlll  racing.  Displays  Oic  top 
10  scores  and  compares  your  time  against  the  top 

^-5G-crf  the  day.  Specify  kcyboftrtl  or  joj-stlck.  Cassette 
S9.95.  Disk  SI 2.95 
Sup6TTOC€f !   Go  against  the  clock  in  this  color- 

"  fuJ  and  (exiting  mad  rare.  This  track  is  fio  big.  you 
can  onh'  t.1cw  n  portion  of  it  at  a  tinic.  Wlien  you 
drive  off  the  screen,  the  nevt  section  of  (rack  will 

■  appeaf,  and  so- on.  Watrii  out  for  i>Hr  oIlsltokH  arwl 
keep  out  of  the  hSQi'  bales.  This  game  tiisplays  the 


top  10  scores  of  the  day  and  rales  >-DUr  score  agalnsi 
;-top  100.  Requires  Jm-stick  and  3k  memory  ex- 
pander cartiidde.  Cassette  S 1 1 .95.  Disk  S  14.95 

SPORTS 

•  will  be  avBilable  soon. 


EDUCATIONAL 


■  Price  Includes  postage  &  handling.    ■  Catalog  Is  included  with  order.  ■  Foreign  orders  &  COD's,  please  add 
$lo6.   ■  Prices  are  subject  to  change  without  notice.   ■  At  your  dealer  or  send  check  or  money  order  to: 
WUNDERW ARE,  P.O,  Box  1257,  Jacksonville,  OR  97530    SS03-899-7549.    vie-io  i>  d  r<.gh)*»<i  irad<marii  o<  commodora  >iii(n«i  MachixM. 


Ii1i3      VlC-20  SOFTWARE 

TWO  NEW  ARCADE  GAMES! 
100%  MACHINE    100%  FAST 

You  were  on  a  routine  patrol  through  an  uncharted 
asteroid  belt  when  you  were  caught  in  a   .    -    . 

GflLflCTlC 

CRDSSFIRE 

Will  you  survive? 

•  GALACTIC  CROSSFIRE  is  a  multi-calor  hires  arcade 
game  that  runs  on  the  unexpended  VIC2C  JOYSTICK 
REQUIRED, 

•  ALIEN  SOCCER  is  a  multi-colon  hi-res  arcade  game  that 
runs  on  the  unexpanded  V1C-2Q  using  JOYSTICK,  KEYBOARD, 
or  PADDLES- 

BALACTIC  CROSSFIRE  and  ALIEN  SOCCER  are 
available  an  cassette  wiLh  complete  documentaLion,  enclosed 
in  an  attractive  vinyl  binder  for  S14.95  each. 

MIS  produces  the  finest  educational,  recreatKsnal,  and 
functional  softwane  available  for  the  Commodore  VIC-2D 
Personal  Computer,  Ask  for  MIS  software  at  your  local 
computer  store  or  order  direct  from  MIS  VISA,  MASTER- 
CARD, phone  orders,  and  C.D.O.  accepted  California  residents 
add  sales  tax 


mo^^ 


^ikU 


mis 


^Z250  Fern  Rock  Way^Z 
-Boulder  Creek,  CA  95006" 


-(406)  338-9546- 


program  ulial  lo  do  with  some  special  VIC  charac- 
ters we  had  in  the  programs,  which  ASCII  can'l 
hamlle,  and  line  230  makes  the  program  print  out 
in  uppercase  at  the  mainframe.  Line  210  watches 
out  lor  those  "pound  signs"  we  added  at  the  end  of 
the  listed  program,  and  halts  the  proceedings 
when  it  sees  the  first  one. 

Our  first  attempts  to  run  this  version  of"  the 
piogram  were  unsuccessful,  because  data  kept 
going  out  at  the  end  of  each  line,  before  the  main- 
frame was  ready  for  them.  Thai's  why  we  added 
the  "IF"  statement  lo  line  510.  The  mainframe 
sends  out  a  period  when  it's  ready  for  a  new  line, 
and  now  the  V'lC  wails  for  that  period  to  come 
back  before  proceeding,  after  each  time  it  sends 
out  a  carriage  return. 

We've  found  it  possible  to  work  effecti\e]y 
between  the  VlC-20  and  the  mainframe  using  this 
program,  and  are  very  pleased  with  the  ease  with 
which  we  can  modify  the  "IF"  statements  to  meet 
various  demands  such  as  printing  substitute  char- 
acters for  those  not  available  in  ASCII. 


100    OPEN10,2,3,CHRS (38) +CHRS (160) 

150  IFZ=1THEN190 

155  IFZ=2THEN200 

160  GETBS 

165  IFB$=' 'THEN510 

170  X=ASC{BS) 

180  GOTO300 

190  CLOSE1:OPEN1,1,0:Z=2:GET#1,B$:GET#1,B$ 

200  GET#1,BS 

205  X=ASC(BS) 

210  IFX=92THENZ=0:CLOSE1:GOTO510 

215  IFX=180RX=146THEN510 

220  IFX=147THENX=99:GOTO400 

225  IFX=34THENX=39:GOTO400 

230  IFX>64ANDX<91THEN400 

300  1FX=35THENGOSUB645:GOTO400 

3  05  IFX>64ANDX<91THENX=X+32:GOTO4  00 

310  IFX>127ANDX<133THENX=32:GOTO400 

315  IFX=133THENZ=1:GOTO150 

3  25  IFX>13  3ANDX<19  2THENX=3  2:GOTO400 

3  30  IFX>19  2ANDX<2  24THENX=X-128:GOTO4  00 

335  IFX>224THENX=32:GOTO400 

400  PRINTB$; 

500  PRINT#10,CHRS (X)  ; 

510  GET#10,C$:IFX=13ANDZ<>0ANDC§<>' . 'THEN510 

520  IFC$=' 'THEN620 

525  y=ASC(C$) 

530  IFY=13THEN620 

540  IFY<32THENy=y+160:GOTO615 

555  IFY>64ANDY<91THENY=y+128:GOT0615 

560  IFy=96THENy=32:GOT0615 

6  00  IFY>96FANDy<12  3THENY=Y-32:G0T061S 

605  IFY>122ANDy<127THENY=Y-64:  GOT0615 

610  IFY=127THEN630 

615  C$=CHRS(Y) 

6  20  PRINTC$; 

630  IFST=0THEN150 

640  PRINT' ERROR' 

645  PRINT|10,CHR$(34); 

646  RETURN 

650    END  C 


EXPAND 


YOUR        VIC-20 


for  only 

S5995 


THIS  NEW 
CARTRIDGE 
EXPANDER  BOARD 
PLUGS  INTO  THE  SINGLE  EXPANSION  PORT 
OF  THE  VIC-20,  AND  PROVIDES  THREE 
SWITCHED  EXPANSION  PORTS  FOR  SELEC- 
TIVE OR  SIMULTANEOUS  USE  OF  ANY  VIC-20 
CARTRIDGES.  ADD  MEMORY,  PROGRAMMERS 
AID,  SUPER  EXPANDER,  GAMES,  WORD 
PROCESSOR,  OR  WHATEVER  YOU  CHOOSE. 
SEE  YOUR  DEALER  OR  ORDER  FROM: 


(801)487-6266 


PRECISION  TECHNOLOGY,  INC. 

COMPUTER  PRODUCTS  DIV. 

2970  RICHARDS  ST. 

SALT  LAKE  CITY,  UTAH  841 15 


COD 
VISA 
M/C 


PRACTICAL  PROGRAMS 

FOR  THE  VIC  20* 

&  COMMODORE  64* 


TuTL 

software 


S25.00 


WORD  PROCESSING 

TOTL.TEXT   2.0 

Full  capability  vtord  processing 

Margin  and  spacing  conirol 

Ceoiered  iiile  lines 

Indentation  and  tabs 

Upper  and  lower  case  and  graphics 

Full  screen  ediling 

Scrolling  up  and  down 

No  rimii  to  document  length 
TOTL.TEXT  2.5  S3S.00 

Enhanced  Iram  TOIL  TEXT  2  0 

Heading  lines  (up  to  4) 

Footing  line 

Footnotes 

Keyboard  Input 

Juslilicalion  to  right  margin 

Pfinier  control  characters 

KEY  WORD 

CROSS  REFERENCE 

RESEARCH  ASSISTANT   2.0        $25.00 
Great  for  authiors,  sludents 
Compile  reference  notes 


RESEARCH  ASSISTANT,  cont'd. 
Save  related  bibliographical  data 
Quick  cross  reference  by  keyword 

MAILING  LIST  and  LABELS 

TOTL.LABEL   2.0  S20.00 

Easy  editing 
User  defines  label  size 
Automatically  sorted 
Optional  nor-printing  daU  line 
Select  labels  for  printing 

TIME  MANAGEMENT- 
SCHEDULING,  REMINDERS 

TOIL  TIME  MANAGER   2.0  S2S.O0 

Enter  and  edit  activities 
Uses  dates  and  limes 
Inquiry  by  date,  person,  project 
Bar  chart  reports  (rom  2  days  (24 

tiours)  to  4  years 
Print  reports  by  activity,  person  or 

project 
Reports  may  also  be  sorted  by  dates 
56  possible  report  formats 

All  programs  require  dK  expensiort  end  cassette.  Designed  lor  tape  and  disk 
inpuUoulput.  Will  run  with  VIC  or  RS-232  printers.  Specily  machine. 
Alt  programs  shipped  on  cassette  tape. 
SHIPPING  INCLUDED. 
California  Residents  add  6%  Sales  Tax. 
S3  00  charge  for  COD. 
Send  check  or  money  order  to: 
TOTL  Software 
P.O.  Box  4742 
Walnut  Creek.  CA  94596 
^^     ^     Call  (-115)  943-7877 

"VIC  20  and  Commodore  64  are  trademarks  of  Commodofe  Business  l^achines. 


f^\ 


VIC-20 


GAMES 

Cartridge: 

Spiders  of  Mars 
Outworld    . . 
Cloud  Burst 
Alien  Blitz   . . 
Renaissance 

Amok 

Meteor  Run 
Sots  &  Mats 
Skibbereen  . 
Cassette: 
Simon   . . . 
Amok  .... 
Su be hose 
Alien  Blitz 
The  Alien 
3-D  Maze 
Raceway 
Kosmic  Kamikaze 
Super  Driver 

WRITE  FOR 
^_  CLUB  MEMBERS 


$40.00 
,  40,00 
,  32,00 
.  32.00 
,  40.00 
.  32.00 
.  40.00 
.  40.00 
.  32,00 

$12,00 

20,00 
20,00 
20,00 
20,00 
12,00 
12.00 
20,00 
15.00 


■VlC-20  &  Commodore-64 

are  registered  trademarks 

of  Commodore  Business 

Machines. 

"Prices  and  Availability 

Subjoct  toCtiange 

Without  Notice. 


SOFTWARE 


Business: 

ViCalc $12.00 

ViCat 20.00 

ViCheck   20.00 

ViTerm  A  16.00 

Educational: 

Skymati^  $20.00 

Space  Div 12.00 

Super  Hangman    16.00 

Hardware: 

Buti-3K  ROM    $72.00 

Spokesman  150.00 

Voice  Synthesizer  for  (Commodore-64-),  VIC-20* 

ALL  ORDERS  ADD  S2.00  SHIPPING 

CalKornia  Residents  Add  6%  Sales  Tax 

Dealers  Please  Inquire 


TO  ORDER  SEND  CHECK  OR  MONEY  ORDER  TO: 
MOOSEWARE  INCORPORATED 

Post  Office  Box  17868,  Irvine,  California  92713 


FREE  BROCHURE  &  ASK  ABOUT  THE  MOOSE  CLUB. 
RECEIVE  SPECIAL  DISCOUNTS  ON  ALL  PRODUCTS  SOLD.. 


VISA- 


NEW 

VIC  SOFTWARE  VIC 


COMPUTER  MAT  .BOX  1664,  DEPT  C 
LAKE  HAVASU  CITY,  ARIZONA  86403 


(602)  855-3357  write  FOR  FREE  CATALOG  OF  VIC  SOFTWARE 


CRICKET 


$14.95 


WE  WELCOME  YOUR  PERSONAL  CHECK 
PLEASE  ADD  $1.00  PER  ORDER  FOR  SHIPPING 


$14.95 


BUG  BLAST 


KM^,,^r^ 


;xi^  >- 


./■    ■fk'- 


NEW 

VIC 

SOFTWARE 

JOV>.TlCh 

OH 
K(  VBCMFI) 


ALL  VIC  SOFTWARE  RUNS  IN 
STANDARD  VIC. 
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Two  programs  in  Applesoft  to  lend  variety  to  your 
program  menus. 

Apple  Menu 

Robert  J.  Beck 
Minneapolis,  MN 

An  c)( ten-ignored  but  essential  component  of  manv 
programs  is  the  menu,  or  list  of  options.  Here  are  a 
couple  of  variations  that  may  make  your  programs 
a  Ijit  more  interesting.  Each  (jf  these  imaginary 
menus  consists  of  four  choices:  "First,"  "Second," 
"Third,"  and  "Qui;."  The  first  three  choices  return 
you  to  the  menu  after  printing  a  word;  the  "'Quit" 
option  stops  the  program. 


An 

Alphabet  Menu 

10 

Ft$  =  "FSTQ" 

20 

PRINT  " 

FIRST,  SECOND, 

THIRD, 

OR 

QUIT" 

30 

PRINT  " 

F,S,T,  OR  Q?",- 

40 

CIET  ZS; 

PRINT 

50 

FOR  I  = 

1  TO  4 

60 

IF  ZS  - 

MIDS(R$,I,1)<>THEN  ON 

I 

GOTO  500,6 

00,700 

,800 

70 

NEXT  I 

80 

PRINT  " 

PLEASE  CHOOSE" 

} 

90 

GOTO  30 

500 

PRINT 

"FiaST": 

GOTO 

30 

600 

PRINT 

"SECOND" 

:  GOTO 

30 

700 

PRINT 

"THIRD": 

GOTO 

30 

800 

PRINT 

"QUIT": 

END 

In  the  example  above,  you  make  a  choice  by 
typing  a  letter.  The  letter  is  an  abbreviation  of  the 
choice.  Abbreviations  don't  u.se  much  space;  you 
can  use  a  one  or  two-line  menu,  thus  preserving 
previous  screen  output. 

Line  10  sets  up  a  string  variable  that  is  a  con- 
catenation of  tlie  abbreviations.  Matching  the  input 
from  line  40  wiili  this  string  generates  an  index 
value  that  is  used  in  the  ON  GOTO  of  line  60. 
Essentially,  R$  is  used  as  a  table,  and  lines  50-70 
perform  a  table  lookup.  An  arrav,  such  as  R$(l)  - 
R$(4),  could  substitute  for  R$,  but  that's  a  waste  of 
memory.  Note  that,  especially  with  long  option 
lists,  this  method  is  superior  to  using  a  series  of  IfV 
THEN  statements  to  make  the  branch. 

You  type  nothing  in  when  using  the  arrow 
menu.  Instead,  you  move  an  arrow  until  it  points  at 
the  desired  choice,  then  you  press  the  RETURN 
key.  The  only  way  that  you  can  accidentally  make 
an  unwanted  choice  is  bv  being  too  hasty  with  the 
RETURN  key. 

Let's  take  it  one  line  at  a  time.  Line  10  initializes 
some  important  variables:  HT  (horizontal  tab)  is 
the  number  of  spaces  that  the  option  list  is  tabbeci 
over,  VT  (vertical  tab)  is  the  vertical  line  number  at 
which  the  list  begins,  N  is  the  number  of  options. 


An  Arrow  Menu 

10  HT  =  10:  VT  =  7:  N  =  4:  T  =  VT 
20  HOME:  PRINT:  "TEST  MENU" 

3  0  VTAB  VT 

4  0  FOH  I  =  1  TO  N 

50  READ  CHOICES:  HTAB  HT:  PRINT  CHOICES:  PRIN 

T 
6  0  NEXT 

70  DATA  FIRST, SECOND, THIRD, QUIT 
8  0  VTAB22:  PRINT  "TYPE  'D'  TO  MOVE  DOWN,  'U'  ~ 

TO  MOVE  UP." 
90  PRINT  "HIT  RETURN  TO  SELECT." 
100  POKE  33,3:  POKE  32,HT  -  5:  VTAB  VT 
110  HTAB  1:  PRINT  "->"  ;:  GET  CS 
120  IF  CS  =  "D"  AKD  T  <  N  +  VT  -  1  THEN  HTAB  1 

:PRINT''  ":PRINT:T  =  T  +  1:GOTO110 
130  IF  OS  =  "U"  AND  T>VT  THEN  HTAB  l:CALL-868: 

VTAB  PEEK(37)-1:T  =  T  -  1:GOTO110 
140  IF  CS  =  CHRS  (13)  THEN  TEXT:  ON  T  -  VT  +  1 

GOTO  500,600,700,800 
150  GOTO  110 
500  HOME:  SPEED  =  50:  PRINT"FIRST" :  SPEED  =  25 

5;  GOTO  10 
600  HOME:  SPEED  =  50:  PRINT'SECOND" :  SPEED  =  2 

55:  GOTO  10 
700  HOME:  SPEED  =  50:  PRINT'THIRD" :  SPEED  =  25 

5:  GOTO  10 
800  HOME:  PRINT  "QUIT":  END 


ami  r  is  used  to  keep  track  of  which  choice  the 
airow  points  at.  Line  20  prints  the  title,  line  30  tabs 
to  the  preset  vertical  line,  and  lines  40-80  print  the 
menu.  The  first  POKE  in  line  90  sets  line  width  to 
three  spaces;  the  second  POKE  sets  the  left  margin 
five  spaces  to  the  left  of  the  menu.  A  VTAB  to  the 
top  of  the  menu  list  completes  the  preparations  for 
priming  the  arrow  and  GETting  a  keypress  at  line 
110. 

If  T  equals  N  +  VT  -  1 ,  the  arrow  is  at  the 
bottom  of  the  list;  if  T  equals  VT,  then  the  arrow  is 
at  the  top.  Lines  1 20  and  130  illustrate  two  slightly 
diffeicnt  ways  of  moving  the  arrow.  Line  120 
prints  blank  spaces  over  it,  while  line  130  uses  a 
monitor  subroutine  to  erase  it  from  the  screen. 
Note  that,  though  the  cursor  is  moved  two  lines 
upward,  the  VTAB  m  line  130  is  for  PEEK  (37)  -  1. 
This  is  because  V  TAB  numbers  the  screen  lines 
from  1  to  24,  but  PEEK  (37)  uses  0  to  23.  Unless 
your  program  uses  the  same  line  width  and  margin 
as  the  menu,  you'll  need  the  TEXT  in  line  140  to 
reset  the  text  window.  @ 


Using  /our computer 

in  an  interesting 

application? 

Write  it  up  for 

other  COMPUTE! 

readers  to  use. 


^ 


DISK  DRIVE  FOR  APPLE  II 


100%  Apple  compatible;  runs  DOS  3,3,  PASCAL,  CP/M  etc. 
15%  more  storage  by  using  enhancer  diskette.  300%  faster 
track-to-track  speed    

Drive  can  be  used  with  other  computers  by  simply  disconnecting  interface  board. 


$259V 


00 


APPLE  II  +  Complete  System:  APPLE  II  +  Computer,  disk 

drive  and  controller  12"  monitor  green  screen $1599.00 

APPLE  il  +  compatible  Winchester  drives  -  5  MB  . .  .  $1795        10  MB  . . .  $1995 
Includes  controller,  cables,  software  for  CP/M,  DOS  or  PASCAL. 

8"  drive,  controller,  power  supply,  cables,  cabinet  and  software   $1595.00 


OTHER  PRODUCTS  FOR  APPLE  II 
Description  Sale  Price 

VERSAcard-multifunction  board     $169.00 

BSR  Transducer     S19.00 

Applications/Demo  Disk    S25.00 

Parallel  Printer  Card  S69.00 

PRT-1  witti  cable    375.00 

PRT-1  with  EPSON  80/100  screen  graphics 

dump  with  cable  -Graffitti  card-   S99.00 

PRT-1  with  NEC8023  or  C-IOth 

PROWRITER  screen  Dump  Graphics   S99.00 

1 6K  ram  card    S89.00 

32K  ram  card    S17S.00 

64K  ram  card  including  DOS  3.3 

disk  emulator S279.00 

128K  ram  card  including  DOS  3.3 

disk  emulator    S369.00 

PASCAL  disk  emulator    S39,00 

DOS  3.3  disk  emulator S39.00 

Visicalc  Expand  Program    S59.00 

VERSAbox  Spooler/buffer  16K 

Centronics  input/Output  S199.00 

VERSAbox  Spooler/buffer  16K 

Cenlronics  and  RS232C $239.00 

VERSAbox  Real  Time  Clock/ 

Display  option    $129.00 

16K  Memory  Modules  for  VERSAbox    S39.00 


Standard  6'  Centronics  Parallel  Cable 
for  EPSON,  C-fTOH.  NEC.  ANADEX. 

and  others    S22.00 

Standard  6'  Paper  Tiger  or  Prism 
Printer  cable.  F'arallel  Centronics 

Male  DB25   S26.00 

Miscellaneous  cables  for  various  printers. 
Please  specify  for  Qume,  Diable,  Votrax 

NEC  Spinwriter  or  other    S26.00 

80  Column  card    $169.00 

Z80  card  (no  CP/M  software  included)    . .  S149.00 

Controller  for  Apple  II  including 

hardware  diagnostics  $95.00 

PRINTERS  AND  MONITORS 

BMC  12"  Monitor  (green  screen)   $95.00 

BM12EN  12"  (green  screen)  high  res   S149.00 

BMC1400  12"  CLU  COLOR  Monitor  $289.00 

8510AP  Pro-Writer  (Parallel. 

dot  matrix)  $499.00 

8510ACD  Pro-Writer  (Serial. 

dot  matrix)   $649.00 

F10  Daisey  Wheel  Phnter 

(Letter  quality)    $1495.00 

1550AP  15"  Pro-Writer  II 

(Parallel,  dot  matrix)  $699.00 

1550CD  15"  Pro-Writer  II 

(Serial,  dot  matrix)    $849.00 


Soon  opening  retail  stores  throughout  USA 
•  Franchise  inquiries  welcome  • 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


CompuBhrck 

Computers  -  Video  Games 
2630-H  Walnut  Avenue 
Justin,  CA  92680 


BASIS  &  FRANKLIN 
Computers  available 


•  24  HOUR  ORDERING  SERVICE  • 
TOLL-FREE  TELEPHONE  NUIVIBERS: 
Outside  California:  (800)  854-8426 
Inside  California:  (714)  730-7207  or  (408)  973-1444 
Telex:  18-3511  Answer  Back  CSMA 


"Apple  II  is  a  trademark  of  Apple,  Inc. 
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Willi  this  program  il's  much  easier  la  generate  sprites  mi  the  Commodore  64.  You  can  draw  a  shape,  examine  it,  modify 
il,  and  then  nave  it  in  DATA  statements  ready  to  use  anywhere. 

A  Shape  Generator 
For  The  Commodore  64 


Donald  A.  Pitts 
Houston 


The  sprite  graphics  of  the  Commodore  64  is  an 
attractive  feature.  It  allows  you  to  create  rapid 
movement  of  complex  shapes  with  one  shape 
disapjjcaring  Isehind  another  in  an  apparent  three 
dimensional  display.  The  sprite  is  a  24  by  21  grid 
with  each  grid  element  being  one  bit.  Three  bvtes 
are  positioned  side  by  side  to  make  up  the  24  bits. 
To  manually  build  a  sprite,  a  user  would  iiave  to 
construct  the  grid  on  graph  paper,  draw  liie  desired 
figiuc,  and  then  determine  the  \aliie  of  each  bMe 
according  to  the  bits  which  are  enabled  (see  Figure 
1).  Although  Commodore  set  up  the  sprite  system 
in  a  wav  that  is  very  logical,  the  shape  generator 
program  makes  the  job  of  generating  sprites  easier 
and  much  faster. 

The  program.  Shape  Gen,  allows  \ou  to  draw 
a  shape  on  a  24  by  21  grid  on  the  screen,  preview 
what  the  sprite  will  look  like,  modify  the  sprite 
further,  and  finally  save  the  sjjrite  informatit)n  in 
BASIC  DATA  statements.  To  the  left  of  the  grid  is 
a  menu  of  available  commands.  Below  that  is  a 
space  for  the  sprite  to  be  displayed,  in  both  normal 
and  enlarged  sizes.  This  allows  the  user  to  deter- 
mine the  exact  way  the  sprite  will  be  displayed 
prior  to  saving  it.  When  the  shape  is  deemed  per- 
fect, pressing  the  "  ■^ '"  kev  will  era.se  the  Shape 
Gen  program  and  leave  behind  the  data  statements 
that  describe  the  sprite  you  have  just  drawn. 

Drawing  The  Shape 

Fotn-  keys  (I  =  up,  J  =  left,  K  =  right,  M  =  down)  are 
used  to  move  the  Shape  Gen  cursor.  Either  shift 
key  may  be  pressed  to  dra^v  while  tlie  cursor  is 
either  moving  or  stationary.  The  Commodore  key 
works  the  same  way,  except  its  function  is  to  delete 
pixels  on  the  grid.  When  you  have  ilnished  drawing 
the  shape  or  want  to  see  what  the  shape  would  look 
like  as  a  sprite,  press  Fl  (located  in  the  upper  right 
of  the  keyboard). 

The  program  will  tell  you  it  is  compiling  the 
shape  at  this  point.  In  a  few  moments  the  cursor 
will  reappear,  and  two  shapes  will  appear  at  the  left 
side  of  the  screen.  At  this  point  you  may  either 


change  the  shape  or  transform  the  shape  into 
DATA  statements.  Should  vou  desire  to  start  over, 
you  may  depress  the  CLR/HOME  ke\ . 

Once  you  have  compiled  the  shape  for  the  last 
time,  press  "  <-  ";  a  warning  will  appear  because 
this  option  erases  the  Shape  Gen  program  leaving 
behind  the  DATA  statements  with  the  data  neces- 
sary to  re-create  the  sprite  in  other  programs. 
Press  "Y"  or  "N"  in  response  to  "continue?"'.  If  you 
respond  "Y"  the  DATA  statements  will  be  listed  to 
the  screen,  and  Shape  Gen  will  end  execution. 
Now  you  are  free  to  add  vour  own  program  to  the 
D.4TA  statements  to  manipulate  the  shapes  on  the 
screen.  To  do  this,  it  will  be  helpful  to  read  section 
six  of  the  Commodore  64  Users  Guide. 

Fhc  following  is  an  example  of  a  group  of 
DATA  statements  generated  by  the  Shape  (ien 
program  together  with  a  BASIC  program  that  will 
move  this  sprite  from  the  upper  middle  to  the 
lower  left  of  the  screen. 


1  REMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

2  REMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

3  REMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

4  REHAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
50  REM 
6  0  REM 
100  PRINTCHR${147) : FORX=55296T056295 : POKEX ,3 :N 

EXT 
105  PRINTCHR$  (145)  fTAB(13)  ,-CHR$  (18)  ;  "SHAPE  GEN 

1 .0";CHRS (14  6) 
107  PRINT:PRINT"  ";  CHR$ (18)  ;  "I"  ;  CHR$ (146) ; " 

=  UP" 
109  PRINT"  ";CHR5(18) ;"M";CHR$(146) ;"    =  DOWN 


111  PRINT"  ";CHRS (18) ;"J";CHR$(146};' 


LEFT 


113  PRINT"  ";CHFl$(18)  ;"K";CHR$(146)  ;"    =  RICH 

114  PRINT"  ";CHR$  (18)  ,-"COM";CHR$  (145)  ;"  =  DELE 
TE" 

115  PRINT"  ";CHR$(18) ;"SHFT";CHRS (146) ;"=  DRAW 

n 

116  PRINT"     ";CHR$(18)f"    "; CHR$ (146) ; "         =    DATA 

n 

117  PRINT"    ";CHR$(18) ;"F1";CHRS (146) ;"       =    SHAP 
E" 


22-40-80  HIKE! 


aim  ng  ^^ili^,^ 
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Expand 
your 

VIC  to  80 
columns. 


NOW  YOU  CAN  GET  A  $30.00  FACTORY  REBATE  WHEN  YOU 
PURCHASE  A  QUANTUM  DATA  VIDEO  CARTRIDGE  OR  VIDEO  COMBO 
CARTRIDGEI! 


.  Features  a  hfgh  quatity  8  x  8  dot  matrix. 

.  Character-by-character  reverse  video  attributes  allowing 

adjacent  characters  to  have  different  attributes. 
.  Ali  features  are  accessible  through  BASIC  using  POKE 

commands. 

•  Black  &  White  composite  video. 
.  Plugs  directty  into  the  VIC-20  memory  expansion  slot  or  the 

QD)  Mini-Mother  and  Maxi-Mother  boards. 
.  Contains  2K  of  CMOS  internal  video  RAM;  no  system  RAM 
is  used  by  the  Video  Cartridge. 

•  40  Columns  can  be  viewed  using  your  home  T.v.  wnne  80 
columns  require  using  a  video  monitor. 

Offer  expires  12:00  midnight  US,  pacific  standard  time,  December  31,  1982. 


The  QDI  40/80  Video  Cartridge  and  Video  Combo  Cartridge 
is  the  means  to  upgrade  the  VlC-20  computer  to  a  40  x  24 
or  an  80  x  24  character  display,  providing  a  wealth  of  new 
uses  for  the  VIC-20.  With  appropriate  software,  you  can  now 
accomplish  quality  word  processing  and  various  business 
functions  that  previously  were  very  difficult  with  only  the  jk^.^ 
VIC'S  standard  22  character  video  display.  .s  ■•^^ 

40/80  VIDEO  CARTRIDGE  0-K  memory:  S2T9.95 

40/80  VrOEO  COMBO  CARTRIDGE  W/T6-K  RAM:  S319.9S 


QDr 

Maxl-Mother: 
S99.95 


SPECIAL  INTRODUCTORY  OFFER 
SI 5.00  FACTORY  REBATEIII 

.  Adds   6  slots  to  the  memory 

expansiori  port, 
.  Three  slots  fixed  and  three  slots 

power  switch  selectable. 
.  On  board  master  reset  button 

allows  you  to  reset  cold  start  your 

VIC-20  without  powering  down. 
.  .1"  Cannon  rear  connector  accepts 

common  external  power  supply 

when  fuse  is  removed. 
•  Simple  plug-in  installation. 
.  Small  size  5x8  inches  encased. 


QDI 

RS-232C 
Interface: 
S49.95 


'  Provides  RS-232  voltage  conver- 
sion for  VIC  serial  port 

■  Allows  use  of  a  wide  variety 
of  RS-232  peripherals  including 
printers,  modems  and  voice 
synthesizers 

>  Low  power  CMOS  circuitry 
requires  no  external  power  supply 

»  Small  size;  m  x  3  inches 


ODI 
Mini-Mother: 

S59.95 


■  Adds  3  slots  to  the  memory 

expansion  port 
►  Removable  card  guides  allow 

either  boards  or  cartridges 

•  Requires  no  additional 
power  supply 

•  Fused  to  protect  VIC  power  supply 
from  overload 

•  Simple  plug-in  installation 


OUANTUIVI    1714)966  6553 

nJlTA      IMP    DEALER  HOT  LINE  (7T4)  754-1945 

^  UA  I  A,  lllU.  3001  Redhill  BIdg.  4,  Suite  105,  Costa  Mesa,  CA  92626 

Shi^g  cost  not  incluJed  -  VISA  &  MASTERCARD  accepted.  Dealer  '"q^'""  ^.^f.^j^"'^^'^^ 
For  further  information  please  contaa  your  local  Commodore  dealer  or  QUANTUM  DATA  for  a 
listing  of  dealers  near  you.  All  the  abo\e  prices  retail  in  US  dollars 
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118 

119 
120 

121 

129 

130 

140 

150 

160 

162 
164 

170 
180 
190 
200 
210 

220 
225 

230 
300 
310 

400 

4  01 

410 
420 
425 
430 
440 

445 

450 
460 

500 

501 
502 

503 
504 

505 
506 


PRINT"  ",-CHRS(18);"HOME";CHn$(146);-=  CLEA 
R" 

PRINT:PRINT:PRINT"  SMALL" : PRINT"  SHAPE" 
PRINT:PRINT:PRINT:PRINT"  LARGE" : PRINT"  SHA 
PE" 

PRINT: PRINT: PRINT: PRINT :PRINTTAB( 13) ;CHR$( 

18) ; "DRAWING  MODE    ";CHR$(146); 

DIMG(62) :V=53248:UL=1078!FORX=0TO2S:POKEUL 

+X,42:POKEUL+22*4  0+X,42:NEXT 

FORX=0TO22 : POKEUL+X*40 , 42 : POKEUL+25+X*40 ,4 

2:NEXT 

PT=UL+4i 

SL=PEEK(PT) !POKEPT,ei:FORX=0TO80; NEXT: POKE 
PT,SL 

A-PEEK(197) :C=PEEK(653) 

IFC=1THENPOKEPT,160 

IPC=2THENPOKEPT,32 

IFA=33THENM=-4  0:GOTO300 

IFA-34THENH--1 ;GOTO300 

IFA=37THENM=liGOTO300 

IFA=36THENM»40!GOTO300 

IFA=51THENPRINTCHRS(147):POKEV+21,0:RUm05 

IFA-4THEN400 
IFA-57THEN500 
GOTO150 

IFPEEK (PT+H) -42THEN150 
PT"PT+H:GOTO150 

FORX=lT015sPHINTCHR$(157); iNEXT;PRINTCHB$ ( 
18) ("COMPILING    SHAPE";CHR$(146) ; 
N-0 : Z«8 : F0BY=1T021 : FORX-1T024  j  P-PEEK (UL+X* 
■ 40+X) fZ»Z-l 
I FZ— 1THEMC"0  :  Z»7  :N-N+1 
IFP=160THENC»C+2*Z 
IFZ-0THENPOKE832+N,C:G (N) -C 
NEXT;NEXT 

POKEV+21,12!POKE2042,13tPOKE2043,13:POKEV+ 

4,90:POKEV+S,150 

POKEV+6 ,8  3 : POKEV+7 , 180: POKEV+23 ,8 : POKEV+29 

,8 

F0RX=>1T015:PRINTCHR$  (157)  j  :NEXT 

PRINTCHR5 (18) ; "DRAWING  MODE    ";CHRS(146)i 

:GOTO150 

DT=0:CU=PEEK(43)+PEEK(44)*256+4:POKEV+21,0 

F0RX=1T025;PRINTCHR${157); :NEXT 
PRINT"DATA  WILL  ERASE  PROGRAM  ~  CONTINUE? 
"; :POKE198,0 

GETA$:IFA5<>"Y"ANDAS<>"N"THEN503 
IFAS="N"THENF0RX=1T026:PRINTCHRS (157) ; :NEX 
T 

IFA$="N"THENFORX=1984TO2023!POKEX,32!NEXT; 
GOTO460 

PRINTCHRS (147) jTAB(13), -"PUTTING  SHAPE  INTO 


507  PRINTTAB(13) ;"DATA  STATEMENTS" 

510  P0KECU,131:CN=1 

530  D$=STR$(G(DT) ) :P0RX=2T0LEN(DS) :C=ASC(HID$( 

D$,X,1)) 
532  POKECU+CN,C:CN=CN+l:tJEXT 
535  DT=DT+1:IFDT=63THEN560 
54  0  IFCN>71THENF0RX-CNT07  5:P0KECU+X,32:NEXT:P0 

KECU+76,0:CU=CU+81:GOTO510 
550  POKECU+CN,44:CN=CN+1:GOTO530 
5  60  F0RX=CNT07 5 : POKECU+X , 32 : NEXT : F0RX=76T078 : P 

OKECU+X,0: NEXT: LIST; END 

Should  you  desire  to  save  the  DATA  statements 
and  merge  them  wiili  (Jtiier  programs,  yoii  should 
refer  to  fim  Butterfleld's  article  in  the  June  1982 
COMPUTE!  (p.  158)  on  merging  VIC-20  programs. 
His  teclinique  will  work  with  one  addition.  After 
you  have  saved  the  program  on  tape  and  are  trying 
to  merge  it,  you  will  be  unable  to  clear  the  screen  as 
Butterfield  tells  you  to  do.  At  that  point  hit  the 
Commodore  key  and  continue  with  ihe.rest  of  the 


commands. 

A  Note  On  Entering  TTie  Program 

1)  The  insi  (bur  REM  statements  must  be 
typed  in,  in  order  to  use  the  data  option  of  the 
program.  They  must  be  typed  in  with  tio  spaces, 
exactly  as  they  appear  in  the  listing.  Seventy-five 
A's  should  follow  each  REM. 

2)  When  writing  the  program,  I  specifically 
used  C]HR$  statements  in  place  of'cursor  control 
characters  emljcdded  wiiliin  print  statements.  I 
hope  this  will  aid  new  Conuuodore  64  users  in 
typing  in  the  program. 

.■^)  Please  save  the  program  at  least  once  before 
running  it  for  the  first  lime  since  the  program  is 
flesigned  to  erase  itself  when  certain  options  are 
exercised. 


Program  Description 


Line  no. 
1-4 


100 
105 

107-118 

119-120 

121 
129 


130 
140 
150 

160 

162 
164 

170 
180 
190 
200 
210 

220 
225 


300 
310 


RK.\1  .slatcincnts  that  will  tomain  tiu'  sha]>o  DAIA 

.statements.  These  tour  lines  must  be  i y(K'fl  in  vvith  no 

blanks  anywhere  includinj;  between  tin-  line  #  and 

RE.\t  anil  also  between  RKM  and  the  Mi  st  A.  I  liere 

musi  be  I'l  A\  in  eatli  line. 

Clears SLiccn;  clears coloi-  lo cyan. 

Moves  cursor  up  one  line;  (urns  on  reverse  print; 

prints  title;  turns  ofTiev'erse  print. 

Print  coinniand  keys  in  reverse  lettering  wil  h  a  very 

brief  accompanying  description. 

Prim  labels  at  the  places  where  the  shape  will  be 

shown  ii  eompilefi. 

Prints  current  mode  in  leverse  lettering. 

-Sets  up  arrav  G  to  store  shape  data.  V  is  starting 

nieniorv  location  in  the  video  chip;  L'L  is  upper  led 

otshape  drawing  region.  Draws  ujjper  and  lower 

horizontal  lines  ofasterisks  to  indicale  the  boinidaries 

of  the  shape  li rawing  region. 

Draws  led  and  right  veriic;il  lincofasierisks. 

PT  is  the  cursor  position  within  the  drawing  region. 

SL is  thccharacterundcrlyingthe cursor;  displays 

ciu'sor;  time  <ielay ;  redisplavs  (  baraciei-. 

Looks  at  keyboard;  looks  at  status  or.Shiri  and 

Coiiniiodore  kevs. 

Fills  in  area  under  cursoril'eitherSbi  It  kevis  prcsserl. 

Erases  area  inidcrcinsorirc^oniniodoie  key  is 

pressed. 

Moves  up  it  I  key  is  pres.sed. 
Moves  left  if  J  key  is  pressed. 
Moves  right  if  K  kev  is  pressed. 
Moves  down  if  .M  key  is  pressed. 

Erases  screen  and  shapes  if  CLR/HOM  E  key  is 

pressed. 

t:oiii]3iles  shape  if  Fl  key  is  pressed. 
Takes  shape  data  and  puts  into  DATA  statements  if 
the  left  arrow  key  is  ]>ressed.  This  contniand  will  erase 
the  program,  so  make  sure  that  you  copy  the  ]ii  ogrant 
before  using  ibis  ojjiion. 

If  areatmsorislomove  lo  is  an  asterisk,  I  hen  do  not 
movecmsor. 

Adds  movement  value  to  cursor  pointer  and  reenters 
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400 


401 


main  louiine. 

Moves  cursor  left  until  at  beginning  of  mode  message; 
changes  message. 

N  is  the  counter  for  shape  data;  Z  is  ihe  bit  posilion 
within  the  cunenl  byte  ol'shape  data  being  compiled. 
Scans  along  shape  drawing  region,  from  left  to  right 
each  row,  starling  at  the  top  moving  toward  the 
bottom.  P  is  the  character  at  the  present  scan  position. 
Decrements  bit  posilion.  If  finished  compiling 
currtnl  byte,  then  sets  liit  posilion  to  bit  7  and  incrc- 
ineiils  shape  data  count. 

U  finished  compilingcunenl  byte,  then  resets  shape 
data  byte  to  zero. 

I  f  character  at  the  present  scan  position  is  a  solid  box, 
then  sets  current  bit  posilion  to  I. 
I  (current  byte  finished,  then  POKEs  it  into  memory 
block  1 3  and  also  saves  it  in  array  G. 
Activates  sprites  2  and  3;  sei.s  sprite  2's  data  pointer  to 
memory  block  13;  sets  sprite  3'sdata  pointer  to  block 
1 3;  sets  sprite  2  to  coordinates  (90,150). 
Selsspritc  3's  coordinates  to  (80, 180);  expands  sprite 
3  in  both  X  and  Ydirection. 
Moves  cursor  left  to  start  of  mode  message. 
C'hanges  mode  message. 

DT  is  the  count  of  data  stored  in  BASIC  program. 
Krasesany  sprites  on  screen. 
Moves  cinsnr  left  to  beginning  of  bottom  line. 
I'rims  warning  message  ihat  only  the  data  statements 
that  are  generated  will  be  left. 
Gets  response  in  A$. 

Moves  cursor  back  to  start  of  mode  message. 
Clears  bottom  line  of  screen  and  branches  to  460. 
506-507  Clear  screen;  print  message  indicating  action. 
510       POKEs  DATA  token;  CU  is  position  within  BASIC 
line. 


410 
420 
425 
440 

445 

450 
460 
500 

501 
502 

503 
504 
505 


530-532  Set  shape  data  to  string;  POKE  string  character  by 
character  into  BASIC  line  while  increasing  CN. 
Increases  data  count;  if  all  data  finished,  then 
branches  lo  560. 

Ifcurreni  BASIC  line  hasn't  enough  space  for  any 
more  data,  then  fills  remaining  byies  with  spaces, 
adds  a  zero  to  the  end.  and  sets  BASIC  line  pointer  lo 
next  BASIC  line. 

Puts  comma  in  line:  increases  pointer  within  line. 
fills  lemaining  locations  in  last  D.A'l  .A  line  with 
spaces;  adds  ihree  zeroes  lo  end;  LlSTs  program; 
ends  program. 


535 
540 


550 
560 


Sprite  Byte  Map 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

62 

0 

0 

193 

128 

I 

255 

192 

3 

128 

224 

3 

93 

96 

5 

42 

80 

5 

73 

80 

5 

127 

80 

5 

73 

80 

5 

42 

80 

3 

93 

96 

3 

128 

224 

1 

255 

192 

0 

193 

128 

0 

62 

0 

0 

0 

0 

0 

0 

0 

TOLL  FREE 

Subscription 

Order  Line 

800-334-0868 

In  NC  919-275-9809 


Sprite  Bit  Map 


COMMODORE  64  Software 

Introducing  ...  "Spritewriter" 

Take  advantage  of  the  64's  most  exciting  graphic  feature. 

Full  screen  design  and  edit  of  Sprites. 
Display  and  return  to  edit  mode. 
Catalog  your  Sprites  on  tape  or  disk. 
Recall  at  any  time  and  edit  and  overlay. 

$18.95  +  $1.00  for  shipping  &  handling 
Dealer  inquiries  welcome 

pixell  software 

6595  W.  Mississippi  Place 

Lakewood.  CO  80226 
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Tim  will  save  any  standard  Atari  BASIC  screen  display 
ver-yfast.  The  program  is  designed  for  the  Atari  with 
cassette  (16K)  or  disk  (24K).  Once  saved,  pictures  fake  in 
six  minutes  (tape)  or  in  less  than  15  seconds  (disk). 

Atari 

Screen 

Save 

Richard  S,  Waller,  Severn  Hills,  OH 


The  superb  gra]>hics  capabilities  oftlie  Aiari  are 
exploited  by  many  programs  which  create  beautiful 
screen  displays.  The  problem  is  saving  these  pic- 
tures for  quick  display  at  a  later  time.  My  ,\tari 
Screen  Save  Utility  is  one  of  the  fastest  ways  to  save 
and  recall  pictures  from  a  disk  or  cassette. 

For  example,  Mike  Kinnamon's  "Supercube 
Update"  in  COMPUTE!  (August  1981,  #15)  claims 
four  and  a  half  minutes  to  save  a  Graphics  7  picture 
to  disk.  Substituting  mv  Screen  Save  Utilitv  code  at 
lines  4002  to  5008  should  cut  the  time  to  under  ten 
seconds.  I've  chosen  a  different  program  which 
uses  Graphics  8  to  demonstrate  my  utility. 

The  Micro  Technology  Unlimited  advertise- 
ment on  page  41  of  the  November  1981  COMPUTE! 
shows,  on  a  modified  PET,  a  hi-res  graphics  picture 
that  looks  like  a  man's  hat.  It  really  intrigued  me  - 
could  a  standard  Atari  do  it?  I  entered  the  program 
listing  into  m\'  Atari.  Slowly  the  display  emerged, 
but  upside  down. 

It  seems  that  MTU  has  given  the  X,Y  coordi- 
nates their  classical  position  of  0,0  in  the  lower  left 
corner,  you  lucky  PET  people.  But  after  I  adjusted 
the  program  to  the  Atari  coordinate  system  with 
0,0  in  the  upper  left  corner,  the  program  ran  and 
produced  the  same  hi-res  picture  as  the  ad.  It  took 
almost  three  and  a  half  hours  on  the  Atari  to  draw 
the  picture.  Mission  accomplished,  but  I  wanted 
my  computer  back,  and  three  and  a  half  hours 
were  lost  at  the  flick  of  the  off  switch. 

Add  it  To  Any  Program 

In  the  same  issue  of  COMPUTE!.  I  also  read  Bill 
Wilkinson's  "Insight:  Atari"  article  on  the  flexibility 
of  I/O  with  the  Atari  operating  system.  Obviously, 
saving  a  TV  picture  should  be  a  piece  of  cake,  so  I 
wrote  this  Atari  Screen  Save  Utility.  Now  the  8K 
hi-res  display  can  be  saved  to  disk  in  about  15 


seconds.  Then,  by  changing  one  variable  from  an  8 
to  a  4,  the  same  routine  will  read  the  disk  and 
display  the  .saved  picture  {that  took  three  and  a 
half  hours  to  draw)  back  onto  the  TV  again  only  in 
a  mere  15  seconds. 

I've  tried  to  write  the  program  so  that  it  can  be 
added  to  any  program  like  Supercube.  It  does 
require  the  display  to  start  with  a  BASIC  Graphics 
command,  and  it  uses  the  first  20  bytes  of  page  six 
for  the  machine  language  code  to  gel  and  put 
multiple  bytes  to  and  from  the  disk  or  (if  D:  is 
replaced  with  C:)  to  a  cassette. 

If  you  don't  want  to  wait  three  hours  to  test 
the  program,  just  increase  the  STEPs  in  lines  60 
and  100  from  one  to  some  larger  nimiber  like 
eight.  For  the  final  three  hour  picture,  the  time  can 
be  reduced  to  two  and  a  half  hours  bv  turning  off 
the  scieen  display.  This  is  done  with  a  POKE  559,0 
at  the  start  of  the  display  code,  with  a  POKE  559,34 
at  the  end  to  turn  the  screen  displav  back  on.  (See 
"Unleash  The  Power  Of  Your  Atari  CPU,"  by  Ed 
Stewart,  in  COMPUTE!.  April  1 98 1 ,  #  1 1 .) 

Remembei".  the  program  is  designed  to  sa\e 
the  entire  screen,  .so  the  insttuctions'cannot  be 
displayed  when  appropriate,  but  must  be  displayed 
only  before  the  picture  is  drawn.  The  keys  that  you 
press  will  not  display,  but  the  computer  will  follow 
them  anyway.  So  read  the  instructions  carefully  at 
the  start  of  the  program  and  enjov  fast  recall  of 
your  TV  screen  displays  from  tape  or  disk. 

This  program  will  run  on  an  Atari  with  16K  . 
and  cassette  or  24K  with  DOS.  Once  an  8K  picture 
is  saved,  it  can  be  displayed  in  under  six  minutes 
from  tape  or  under  15  seconds  from  disk.  Other 
graphics  modes  will  take  much  less  time. 


Machine  Code  Listing 

PLA  GET  #  OF  ARGUMENTS 

CMP  #  1  CHECK  FOR  1  ARC. 

BNE  ER  RETURN  IF  NOT  1 

PLA  DISREGARD  HI  BYTE  OF  ARG. 

PLA  LO  BYTE  OF  ARG. 

STAS327  PUTARG.INIOCB#3 

LDX#$30  INDEXTOIOCB#3 

JSR  $E456  JUMP  TO  DO  I/O 

ERSTA$D5  STORE  ERROR  FLAG  FOR  BASIC 

LDA#0  ZERO  OTHER  B  YTE  FOR  BASIC 

STA$D4  BECOMES  RESULT  OF  USR  CALL 

RTS  RETURN  TO  BASIC 


REM  SCREEN  SAVE  UTILITY  PROGRAM  BY. 

..R.S.WALLER   12/26/81 

DIM  FN« (17) 

IN40S  =  8:PDKE  764 , 255 : GRAPH  I CS  0:?  ' 

C6  spaces: SCREEN  SAVE  OPTION" 


1^  D^.  FRANKENSTEIN  > 
^  HAD  ID  RDB  GCAVES 
IN  ORDER  "TD  t:REATE 
HIS  MONSTER  ORBl£. 


yhn  DeSl6NEPA^J  £V£M  UG-uiER 


1 


^PTvVARi  RA-7ER  MISSILE  G^PhiiCS. 
-XUTOfZIAU- ■         —  -' 


TRICKY  TUTORIALS  (Im) 

There  are  many  things  Ihal  the  ATARI  computers  can  do  either  better,  or  easier 
than  other  small  computers.  The  lollowing  series  ot  programs  Is  desigoeiJ  tor 
anyone  who  is  at  least  tainiilar  with  BASIC  programming.  What  each  tutorial  otters 
is  similar  to  an  extensile  majazine  article  with  all  riiscussion  iit  as  simple 
language  as  possible,  plus  you  get  MANY  enamplas  already  typed  in  ana  running. 
The  Instruction  manuals  range  (rora  to  to  50  pafles.  and  some  tutorials  fill  up  a 
ijomplete  tape  or  itsk.  There  is  little  overlap  in  what  is  taught,  so  anyone  wanting 
to  know  all  they  csn  should  buy  them  all  (my  banltef  thanks  you).  ATARI  buys 
these  from  us  lo  use  in  training  their  own  people!  Rave  reviews  have  been  pub- 
lished in  ANTIC.  ANALOG.  CREATIVE  i;OMPUTING,  and  even  INFOWORLD-  You 
trust  INFOWORLD.  don't  you' 

TT  /I :  DI5  PLAY  LISTS— This  program  teaches  you  how  to  alief  the  program  in  the 
ATARI  that  controls  the  format  of  the  screen.  Normally,  when  you  say  -'Grsphics 
B".  the  machine  responds  with  a  large  ISfaphics  8  area  at  the  top  ol  the  screen  and 
i  small  texl  area  at  the  bottom.  Now.  you  will  be  able  to  mix  various  Graphics 
modes  on  the  screen  at  the  same  time.  The  program  does  all  ol  the  difticuti  things 
(Bke  counting  scan  lines] .  You  will  quickly  b(  able  to  use  the  subrautiries  Included 
in  your  own  programs. 
t6K  Tape  or  24K  Dish.  115.35 

IT  #2:  HORIZONTAL/VERTICAL  SCRDLLING-The  Intormation  you  put  on  the 
screen,  either  GRAPHICS  or  TEXT,  can  be  moverl  up,  down,  sideways,  or 
diagonally.  Wo  provide  the  basic  methods  and  leave  the  rest  up  lo  your  skill  and 
Imagination.  Includes  18  examples  to  gel  you  started,  with  several  using  a  small 
machine  language  subroutine  for  smoothness. 

t6K  Tape  or  SIK  Disk,  S19.9S 

TT#3:  PAGE  FUPPtNG-Now  you  don't  have  !0  redraw  the  screen  every  time  you 
change  the  picture  or  text.  You  will  learn  how  to  have  the  computer  draw  the  next 
screen  you  want  to  see  while  you  are  still  looking  jt  the  previous  screen,  then  flip 
to  it  instantly-  You  wont  see  it  being  drawn,  so  a  complicated  picture  can  seem  to 
jusi  appear.  Depending  on  your  memory  siie  and  which  graphics  or  text  modes 
you  are  using,  you  can  instantly  look  at  up  to  50  pages  The  basic  method  takes 
only  9  lines  and  the  usefulness  is  infinite. 

t6K  Tape  or  24K  Disk.  S19.8S 

n  14:  BASICS  OF  ANIMATIOH-Thls  program  shows  you  how  to  animate  simple 
shapes  (with  some  sound)  using  the  PRINT  and  PLOT  commands,  and  it  also  has  a 
nice  little  PLAYER/ MISSILE  GRAPHICS  game  you  can  learn  Irom.  The  P/M  exam- 
ple is  explained  and  will  get  you  started  on  this  complicated  subiect  (more  fully 
expialneii  in  TT  *5).  This  would  be  an  excellent  way  to  start  miking  your  programs 
come  alive  on  the  screen  with  movement!  Recommended  lor  beginning  users. 
t6KTapeor21KDIsk.  J13.95 

TT  K:  PLAYEH/MISSILE  DHAPHICS- Learn  to  write  your  own  games  and  other 
animated  applications!  The  tutorial  begins  with  many  small  examples  that  compli- 
ment the  SO  page  manual,  then  gradually  buiids  up  to  a  complete  game  where 
everything  you  need  to  know  Is  fully  explained.  Also  Included  are  two  machine 
language  utilities  Ihat  you  can  use  to  animate  Players  with  Irom  BASIC.  Next  we 
include  two  ol  tie  best  editors  currently  available:  one  for  edhing  playfield  shapes 
(backgrounds):  and  one  lo  edit  your  players,  and  all  in  glorious  Technicoiorl! 
Everything  except  the  two  editors  run  in  16KTapeor32KOisk.  129. 9S 

n  IB:  SOUND  AND  MUSIC-Unless  you  have  spent  many  years  experimenting 
with  the  four  voice  channels,  you  will  learn  a  to!  Irom  this  one!  Learn  to  play  stan- 
dard notes,  chords,  and  whole  songs  using  some  simple  "tricks".  One  ot  the 
nicest  pans  are  the  examples  of  special  sound  ellects  that  you  can  refer  to 
whenever  you  need  a  sound  tor  a  program  or  to  Impress  a  friend.  This  program  will 
be  of  Interest  to  all  ages  and  levels  ol  experience! 
leK  Tape  or  24K  Disk.  S19.95 

SKCIAL  DISCOUNT 
Order  tin  flrtt  tU  lutoriiit  in  i  3-ffng  binder  tot  S99.95,  a  (30.00  Hvings! 

TT  H:  DOS  UTILITIES— We  at  Educational  Software  have  been  shocked  by  some 
of  the  prices  otiiers  are  charging  to  offer  you  small  utilities  to  help  In  the  use  of 
your  Disk  Drive.  We  now  offer  you  all  ot  the  following  plus  explanation  as  to  how 
each  was  wrinen,  and  how  to  use  them:  A  UNIQUE  MENU  PROGRAM,  AN 
AUTORUN.SVS  BUILDER,  DISK  INSPECTOR  (LOOK  AT  SECTORS).  DISK  JACKET 
PRINTER,  AUTOMATIC  FORMATTER,  RECORD  SAVE  AND  LOAD  UTILITY. 
32K  Disk  Only.  529.95 


MASTER  MEMORY  MAP  |lm| 


This  book  is  the  most  valuable  source  of  inlomration  for 
your  ATARI  you  can  buy.  II  starts  out  by  explaining  how 
to  PEEK  and  POKE  values  into  memory,  so  that  even  new 
computer  owners  can  use  many  of  these  "Tricks",  Then 
you  are  given  32  pages  of  the  memory  locations  that  are 
the  most  useful,  along  wllh  hints  on  how  to  use  many  ol 
the  locations.  Finally,  il  Includes  hints  on  problems  you 
may  be  having  with  the  computer  and  discusses  the  new 
Graphics  modes  9  lo  1 1 .  Even  ATARI  buys  this  book  from 
US'  SB.B5 

USER  SUBMITTED  PROGRAMS — 

MINI-DATABASE /DIALER-stores  and  edits  up  to  8 
lines  of  inlormation  such  as  names  &  addresses,  phone 
numbers,  messages.  Inventories,  or  anything  you  want. 
It  has  the  usual  sort,  search,  and  print  options,  but  it 
also  has  an  unusual  feature;  If  your  file  Includes  phone 
numbers  and  your  phone  company  allows  touch-tone 
ghono  signals,  the  program  will  DIAL  THE  PHONE 
NUMBER  FOR  VOU!  16KTapeor  24K  Disk.  J24.95 

THE  ORAPHICS  HACHIHE-allows  the  ATARI  to  act  like 
more  expensive  graphics  computers  using  simple  com- 
mands  like  Una,  box,  circle,  polygon,  fill,  and 
savescreen  to  get  a  high  resolution  picture  you  can  save 
on  disk  In  only  five  seconds!  Many  more  features!  48K 
Disk  Only.  JW.95 

BOB'S  BUSINES$-t4  small  business  type  programs 
accessed  from  a  common  menu,  16K  Tape  or  32K  disk. 

S14.9S 

OUR  NEWEST  PROGRAMS 

•  OUR  BEST  GAME  " 
SPACE  GAMES-Our  family  is  being  attacked  by 
ALIENS,  and  only  you  can  save  us.  A  comic  book  manual 
will  guide  you  through  three  games  that  test  your  ability 
in  space  skills.  Includes  ALIENS,  SURVIVE,  and  HOBOT 
ATTACK,  and  Is  for  all  ages.  The  first  two  games  reQuire 
16K  tor  Tape.  The  last  game  and  ail  Disk  users  need 
32K-  »<-95 

l*ATHS  FOR  FUN-Another  ENGLISH  import  teaching 
tiasic  math  skills.  Very  cotorlul  and  en|oyable  to  use.  For 
agesSloie,  16K  Tape  or  24K  Disk.  S19.95 

TT  #10:  SOUND  EFHCTS-From  laser  blasts  to  ringing 
phones,  this  tutorial  will  show  you  how  to  make  unique 
sound  effects  in  all  ol  your  programs!  1 6K  Tape  or  24K 
Disk.  S19.9S 


CONTACT  YOUR  LOCAL 
DEALER  or  ORDER  BELOW 

We  have  other  line  programs  for  ATAfll  computers. 
Write  for  a  catalog. 
Send  us  your  programs  to  sell  too! 


MINI  WOBDFROCESSOH— A  simple  text  editor  to  wnte. 
save  and  print  several  pages  at  a  lime.  32K  Tape  or 
Disk.  S19-SS 

KID'S  rt-lncludes  a  MATH  QUIZ,  a  children's 
TREASURE  HUNT,  and  a  BIALOtSUE  program,  t6K  Tape 
or24KOisk,  3for ,  .  ,  S14.95 

KtO'S  #2-SP£LLING  BEE,  WORD  SCRAMBLE, 
and  TOUCH ,  t6K  Tape  or  24K  Disk,  3  Educational  games 
lor ,  .  ,  S14.95 

PLAYER  PIANO-Turns  your  keyboard  Into  a  minl.piano 
and  more.  24K  Tape  or  32K  Disk.  $14,95 

tOG  DAZE— Two  cute  little  doggies  race  tor  the  fire 
hydranis,  shoot  their  bones,  and  iust  have  a  lot  ol  fun!  A 
fast  action  program  for  all  ages,  8K  Tape  or  IBKDisk,  In 
machine  language-  S16,9S 
BRAPHIC  SYMBOL  LABELS-lor  your  keyboard  to  re- 
mind you  of  the  built-in  Graphics  symbols.  2  complete 
sets  lor  -    . i2.35 

MAHATHON-This  is  a  unique  math  quiz  for  one  or  two 
players .  You  are  in  a  race  to  move  your  runner  across  the 
screen  first!  There  are  lour  levels  ol  play  with  five  modes 
of  operation  for  each.  The  game  uses  joysticks  for  all 
input,  so  play  Is  easy  for  young  children.  This  wonderful 
learning  tool  is  Imported  Irom  ENGLAND  for  your  learn- 
ing pleasure.  Your  kids  will  never  even  notice  they  are 
playing  an  EDUCATIONAL  program.  16K  Tape  or  24K 
Disk.  S19.95 

n  •■:  CHARACTER  GRAPHICS-Character  Graphics  Is  the 
best  way  to  animate  your  ATARI!  Make  letters  look  like 
space  monsters.  gunf>ghters,  or  a  myriad  of  oiher  shapes 
Use  our  editor  to  create  tfiese  multicolor  shapes  and  ihen 
we'll  show  you  how  to  move  tfWTi  around  the  screen.  TNs 
tutorial  even  shows  h»w  our  Space  Games  were  wntten! 
16KTapoO<24KDisk^ S1t,9B 


To  order  COD,  VISA  or  MasterCard  call   -    (408)  476-4901 

By  mail  include  J3.00  postage  |USAo(ily)  or  11.50  Msmory  Map  only- 

CalHofnia  residents  atld  6.5%  TAX. -Specify  Tape  or  disk. 

For  Orders  Call  800-692-9520 


7^^ 


4565  Cherryvale  Avenue    Dept.  CP 
Sequel,  Ca.  95073 
<408)  476-4901 
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?  :?  "ENTER  FILE  NAME  BELOW 
N  WILL  CLEAR  then":?  "ENTER 
T  PICTURE  FROM  DISK  FILE  or 
■ENTER  R  TO  RUN  PICTURE 


-  SCREE 
L  TO  GE 


7 

hen 

?  "ENTER  E  TO  STOP 
(OPTIONAL)   then" 
"^  :?  :?  "WHEN  PICTURE 
S  TO  SAVE  IT 


PROGRAM  t 
PICTURE  PROGRAM 


?  "ENTER 

/ar" 

?  "ENTER 

LE  WHERE  PICTURE 
STORED  as  D:NAM 


IS 
ON 


DONE  ; ' 
A  FILE 


and 


10 


1  1 
12 

14 

16 

18 
20 


23 


R  TO  RESTART  PROGRAM" 
BUT  FIRST  ENTER  NAME  OF  FI 
IS  TO  BE  FOUND  OR 
or  C:   =" : INPUT  FN* 
MODE  FOR  PICTURE  D 
ISPLAY  MUST  BE  ISSUED 
POSSIBLE  DISK  FILE 
GRAPHICS  24: COLOR 

FOR  J=1536  TO  155S:READ  A:PDKE  J, A 
:NEXT  J 

IF  <PEEK (764) =40) 
E  764,255:G0T0  20 
IF  (PEEK (764) =0) 
320 

1  4 
...PROGRAM  THAT  PUTS  A 
ON  THE  TV  SCREEN  GOES 
SEE  LINE  10 

UNLIM.   AD 


REM  . .   BRAPHICS 

HERE  BEFORE 
READ 
1 : RESTORE 
1558: READ  A: POKE 

THEN  IN40S=B:PDK 

THEN  IN408=4:G0T0 


GOTO 
REM 
TURE 
CEPT 


NEW  PIC 
HERE  EX 


IN  11/81 


i927 


THEN  GOTO  150 


REM  MICRO  TECH 
. , , , ,    COMPUTE 
P=160: Q=100 
XP=144: XR=1 . 5*3. 141 
YP=56: YR=1 : ZP=64 
XF=XR/XP:YF=YP/YR:ZF=XR/ZP 
FOR  ZI=-Q  TO  Q-1  STEP  1 
IF  ZK-ZP  OR  ZI>ZP 
ZT=ZI*XP/ZP: Z2=ZI 
XL= (SQR (XP»XP-ZT*ZT)  ) 
XL=INT (0. 5+XL) 
FOR  XI=-XL  TO  XL  STEP  1 
105  TRAP  120 

110  XT  =  SQR (XI*XI+ZT*ZT)  *XF;  XX  =  XI 
-"-  YY=(SIN(XT)+0.4*SIN(3*XT))*YF 
BOSUe  170 
NEXT  XI 
IF  PEEK(764) 

300 
NEXT  ZI 


25 
30 
40 
50 
60 
70 
80 
<?0 
93 
lOO 


120 
130 
140 
145 


=42  THEN  IN4OS=8:G0T0 


150 

160 
170 
ISO 
182 
184 
195 
200 
210 

220 
230 

300 

310 
320 
325 

330 
340 
350 
370 
380 


GOTO 
X  1=  (  X 
Y1  =  YY 
IF  XI 
IF  Yl 
COLOR 
IF  Yl 
COLOR 
1 

RETUR 
REM  . 
TV  S 
IF  PE 
IF  PE 
POKE 
POKE 
Recor 
TVAT  = 
RAMTO 
TVSI  Z 
SIZHI 
SIZLO 


300 

X+ZZ+P) 
-ZZ+Q: Yl=19 
<0  OR  Xl>31 
<0  OR  Yl >19 

i : PLOT  XI  , 
>=190  THEN 

2:PL0T  Xi, 


1-Yl 

9  THEN  RETURN 

1  THEN  RETURN 

Yl 

RETURN 

Y1+1:DRAWT0  XI. 19 


N 

..  PROGRAM  TO  PUT  PICTURE  ON 
CREEN  ENDS  HERE 
EK(764)=40  THEN  2 
EK(764><>62  THEN  300 
764,255:DPEN  #3 , I N40S , 0 , FN* 
891,128:REM  SET  SHORT  Inter- 
d  Gaps  FDR  CASSETTE  I/O 
PEEK (560) +PEEK (561 ) »256 
P=PEEK (106) *256 
=RAMTOP-TVAT 
=INT {TVSIZ/256) 
=INT(TVSIZ-256*SIZHI> 


390  TVAHI=INT(TVAT/2S6> 

400  TVALO=INT (TVAT-256«TVAHI ) 

430  POKE  834,TVAL0 

440  POKE  885,TVAHI 

450  POKE  888, SIZLO 

460  POKE  889, SIZHI 

500  RES=USR ( 1536, IN408+3) 

510  CLOSE  #3:P0KE  764,255 

520  IF  PEEK(764)=40  THEN  2 

525  GOTO  520 

530  DATA  104,201  ,  1  ,208,  10,  104,  104,  J41 
,  114,3,  162, 48,  32. 86, 228,  133,  213,  1 
69,0, 133,212.96.0  ' 


li^^ilriWiW 


V  Software  20%  off 


CAVERNS  OF  MARS  caskorTape) 
EASTERN  FRONT  (Disk  or  Tape) 

DOWNHILL  (Disk  or  Tape) 

MY  1st  ALPHABET        (Disk) 


(209)  667-2888  /  634-8888 


^K^^^    112SN.  Colder 


KS.inc.. 

Golden  State  Blvd. 
TuriDck,  Caliiornia  95360 


4tti 


Reg,S29.95  SALE  S22.50 

Reg.S29.9S  SALE  $22.50 

Reg.  3 17,95  SALE  S13.50 

Reg.  529,95  SALE  S22.50 


Add  $2  shipping.  CA   res- 
idents add  6%  soles  tai, 

APX  &  ATARI  are  reQlstered 
frodemarks  of  ATAOI  Irw. 


Alemory  Expansion  Boards 
for  the  ATARI*  Computer 

Completely  compatible  with  ATARI 

hardware  and  software 

rSo  modifications  necessary 

Fully  assembled  and  tested 

User  installable  •  simply  plug  it  in 

Gold  connector  tabs  and  sockets 

One  year  warranty 

16K  Memory  board  —  $    49.95 

32K  Memory  Board  —  $    99.95 

48K  Memory  Board  —  $199.95 

Build  Your  Own  Memory 

16K  board  ■  no  components  -  $12.50 

32K  board  -  no  components  -  $30.00 

48K  board  -  no  components  -  $50.00 

Add  $2  Shipping  and  handling  per  board 

•ATARI  Is  a  trademark  of  Atari  Inc. 

Dealer  Inquiries  Welcome 

Tiny  Tek,  Inc. 

P.O.  Box  820249    •    Dallas,  TX  75382-0249 
214-373-8926 


LETS  GET  SERIOUS 

The  ATARI®  is  a  Powerful  Personal  Computer 
on  the  market.  It's  time  to  get  down  to  business. 


FORECASTER  -  Disk  -  $49.00       STAT  PLUS  -  Disk  -  $49.00 


Forecast  future  events  based  on  past  informa- 
tion. Forecast  profits,  costs,  sales  trends, 
prices,  test  scores,  virtually  anything.  Edit,  save 
on  disk  and  test  various  elements  to  determine 
ttie  outcome.  Forecaster  is  a  powerful  "what  if" 
program  -  a  must  for  business.  24K  disk. 


Stat  Plus  is  the  most  powerful  statistic  tool  we 
have  seen.  Run  sample  space,  mean,  variance 
and  standard  deviation.  Do  probabilities  using 
binomial,  poisson  or  normal  distribution.  Also, 
do  students'  t-test,  Mann-Whitney  U  test  and 
Chi  Square.  Do  linear  regressions;  may  use  1- 
12  independent  variables.  Interact  a  sample 
from  one  module  to  another,  edit,  rank  and 
print  out.  Minimum  24K. 


The  Programmers  Workshop 

5230  Clark  Ave.,  Suite  23 

Lakewood,  CA  90712 

Phone  Orders  (213)  804-1475 

»  ATARI  is  a  registered  trademark  of  Warner  Communications 


TO  ORDER:  VlSA/MasterCard,  check  or 
money  order  accepted.  If  charge,  please  in- 
clude expiration  date  of  card.  Add  $1 .50  for 
shipping  and  handling.  California  residents 
add  sales  tax.  Phone  or  mail. 


The  high-speed  dietionary  game 

At  last,  an  educational  game  that's  really  fun  to  play!  You 
start  each  turn  with  a  word,  6  definitions,  and  a  counter 
set  to  600  points.  As  time  passes  the  points  tick  away.  The 
sooner  you  pick  the  correct  definition,  the  rnore  points 
YOU  get,  but  the  sooneryou  guess  wrong,  the  more  points 
you  lose. 

3  levels  of  play  on  one  disk; 
•  Beginner  (ages  9-14)  •  Regular  •  Challenge 
2000  words  and  definitions 
£24.95 

ATARI:  32K  -  disk  ^  BASIC      APPLE:  J8K  ^  disk  -  APPLESOFT 


YOU  CAN  PLAY  3  NEW  GAMES 


r^ 


Now  available 
Features:  Beg 


on  cassette  for  the  ATARI  400/800      $19.95 
inner's  and  Intermediate  WORDBACE 


Try  ABUSE 

The  insult  program. 

•  Funny  •  Unpredictable  •  Interactive 

•  Guaranteed  to  call  you  something 
''Ji      you've  never  been  called  before! 

*1§.9S 

ATARI;  40K  —  disk  -  BASIC 
APPLt:  48K  -  disk  -  APPLESOFT 


WITH  YOUR  WORDRACE 


DISKETTE: 


The  next  disk  in  the  WORDRACE  System.  Use  it 
along  with  your  WORDRACE  disk  to  play: 

•  CLAIM  TO  FAME  (600  f.imous  people  in  history) 

•  SPORTS  DERBY  I600  pit-ccs  of  spons  invia) 

•  Plus  more  vocabulary  words 

$19.95 
Requires  WORDRACE  disk 


WORDRACE  ACCESSORY  #  1 


D(S)nfTASK 

COMPUTCII  sorrwARE 


2265  Westwood  Blvd.,  Ste.  B-1 50 
Los  Angeles,  California  90064. 
(213)397-8811 

Dealer  inquiries  welcome 


Available  al  your  computer  store  or  direct  fiom  DON'T  ASK 

Intludc  S2.00  sliipping  loi  cjch  ptoBfJin  '■CM  icshIi'iiis  .mIiI  h%  l.ul 

ATARI  ,5  a  iradi-niilk  of  ATARI  INC,  Al'l'lt  j.kI  Ai'l'LLSDIT  .111-  IrjJrmJ.kj  ot  AI'Ml  COMI'tJIlR 
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For  upgrade  and  4.0  BASIC  PETICBM,  String  Thing 
solves  the  problems  created  by  INPUT#  and  is  faster. 


Easy  File  Input: 
The  String  Thing 


Jim  Butterfieid 
Associate  Editor 


Files  are  easy  to  handle,  but  sometimes  the  INPUT# 
statement  is  too  clever.  It  looks  so  carefully  at 
the  material  coming  in  from  the  file  that  it  can 
overprocess  yotn-  information.  The  INPUT# 
statement: 

—  trims  spaces  from  the  front  of  the  data; 

—  trims  quotation  marks  from  from  and  back; 

—  gives  trouble  if  yoti  want  to  input  over  80 
characters; 

—  drops  commas  and  following  information; 
and 

—  drops  colons  and  following  information. 

You  often  don't  want  such  things  to  happen 
when  you  are  reading  a  file.  But  the  altei-native  is 
to  use  GET#  statements,  and  they  are  slow. 

Some  years  ago,  Bill  McLean,  of  B.M.B.  Com- 
puscience,  wrote  a  String  Thing  to  get  around 
these  problems  and  speed  up  input.  It  worked  well 
on  Upgrade  ROMs,  but  the  transition  to  4.0  systems 
was  uncomfortable;  strings  are  stored  in  a  different 
way  in  the  newer  BASIC,  and  the  code  needed 
major  surgery.  Extra  code  is  needed  in  order  to 
avoid  falling  prey  to  a  berserk  garbage  collection 
routine.  This  made  the  job  rather  complex  and 
called  for  two  different  versions  for  the  two  dif- 
ferent ROM  sets. 

New  And  Improved? 

It  seems  to  be  time  to  unearth  a  new  String  Thing, 
one  that  will  work  without  change  on  both  Upgrade 
and  4.0  BASIC  PETs  and  CBMs.  This  way,  your 
program  can  still  move  between  machines  without 
difficulty.  But  there's  a  problem:  since  different 
BASIC  versions  store  strings  in  different  wavs, 
how  can  we  make  one  program  compatible  with 
all? 

The  trick  is  this:  instead  of  trying  to  build  a 


new  string,  we'll  re-use  an  old  one.  We  must  be 
careful:  if  the  string  we  are  recycling  is  only  ten 
characters  long,  we  must  be  sure  we  don't  try  to 
put  1  1  new  characters  into  it. 

How  To  Use  It 

The  program  listing  comes  in  two  parts:  setting  up 
the  String  Thing  and  using  it.  There  are  two  things 
we  need  to  do  in  order  to  set  up:  define  the  pro- 
gram's first  variable  as  a  string  (in  the  example, 
A$),  making  sure  that  it's  long  enough  to  hold  any 
input  that  we  might  want  to  catch  (in  this  case,  up 
to  255  bytes);  and  then  POKEing  the  String  Thing 
program  into  place.  This  setup  takes  place  in  lines 
70  to  260. 

Now  that  we  have  String  Thing  in  place,  we 
need  to  use  it.  That's  the  easy  part:  we  just  give 
SYS  896,  and  the  program  performs  the  equivalent 
of  INPUT#  1  .A%  without  the  problems  of  INPUT. 
You  may  remember  that  we  set  AS  to  a  very  long 
string;  it  will  keep  its  length,  but  we  can  find  out" 
how  many  characters  ha\  e  been  read  bv  checking 
PEE K(  139).  String  Thing  uses  location'  139  to 
record  how  many  characters  it  has  recei\ed.  If  the 
first  thing  to  come  from  the  file  is  a  RETURN 
character,  this  value  will  be  zero,  indicating  no  data 
characters  received.  On  the  othei'  hand,  if  we  fill 
the  string  space  completely  and  still  have  not  .seen  a 
RETURN,  we'll  stop  at  that  point.  The  next  call  to 
String  Thing  will  get  more  of  the  same  sequence. 
Some  usage  hints:  Try  to  leave  a  siring  that  is 
at  least  one  character  longer  than  the  data  you 
expect.  If  PEEK(]39)  ends  up  equal  to  the  string 
length,  we  haven't  seen  the  RETURN  character"  yet 
-  better  to  leave  extra  room.  Remember  that  all  the 
things  that  happen  with  an  INPUT#  will  happen 
with  String  Thing,  such  as  ST  signalling  end  of 
file.  Don't  try  to  change  your  string  variable  (in  this 
case,  \$)  as  the  program  runs;  copy  the  information 
out  to  another  variable  if  vou  need  it,  e.g.,  X$  = 
LEFT$(A$,PEEK(139)).  String  Thing  i.sn't  location 
sensitive;  you  can  move  it  to  some  other  location 
with  little  trouble. 

String  Thing  will  work  correctly  in  reading 
files  fiom  cassette  tape  or  disk.  Just  change  the 
OPEN  statement  to  suit.  You  won't  notice  the 
speed  advantage  on  tape,  of  course,  but  you  may 
still  benefit  from  the  improved  logic  handling. 
String  Thing  works  splendidly  with  Relative  disk 
files.  Position  to  the  record  you  want  in  the  usual 
way,  with  RECORD#I,  and  then  substitute  the 
SYS  statement  for  the  INPUT#  I. 

Try  the  following  demonstration  program. 
You  can  change  the  file  name  in  line  400  to  any 
sequential  file  of  your  own,  or  you  can  write 
a  demonstration  file  using  the  following  direct 
statements: 


VIC  20/PET/CBIVI  OWNERS 


WALLBANGER  -  Bast  your  way  through  the 
dodge'm,  blast'm,  and  attack  modes.  If  you 
destroy  the  bouncing  balls  before  they  destroy  you, 
the  walls  close  in  for  the  next  round.  Wallbanger  is 
written  in  machine  language,  has  great  sound,  and 
encourages  complex  strategies. 

CASS/5K/VIC  aO/CBM  8032  »JIB    r%r% 

CASS/BK/40C0L8CnEEN/0L0-NEWROMS/FATFORTY       .     .     .VnO.UO 

(CALIF.  RES.  ADD  6%  SALES  TAX] 

MILLIPEDE  -  Exterminate  the  oncoming  millipedes 
and  fleas  as  they  descend  through  the  mushroom 
patch.  Hast  giant  bouncing  spiders  before  they 
pounce  on  you.  Shoot  a  millipede  in  the  body  and 
suddenly  two  millipedes  descend  toward  your  ship. 
Millipede  is  written  in  machine  language,  has 
excellent  graphics,  and  great  sound. 

CASS/SK/VIC  20/CBM  BD3Z  M^  E    r*e% 

CASS/BK/IO  COL  SCREEN/OLD-IMEW  ROMS/FAT  FORTY       .     .     .QIS.OU 

[CALIF.  RES.  ADD  6%  SALES  TAX] 

Write  for  FREE  game  details: 

ON  LINE  SOFTWARE 

P.O.BOX  Sa44 
ORCUTT,  CA  93455 
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COMPUTEI 
Subscriber  Services 


Please  help  us  serve  you  better.  If  you 
need  to  contact  us  for  any  of  tfie  reasonr 
listed  below,  write  to  us  at: 

COMPUTE!  Magazine 

P.O.  Box  5406 
Greensboro,  NO  27403 

or  coll  the  Toll  Free  number  listed  below. 

Change  Of  Address.  Please  allow  us 
6-8  weeks  to  effect  the  change;  send 
your  current  mailing  label  along  with 
your  new  address. 

Renewal.  Should  you  wish  to  renew  your 
COMPUTE!  subscription  before  we 
remind  you  to,  send  your  current  mailing 
label  with  poyment  or  charge  number 
or  call  the  Toll  Free  number  listed  below. 

New  Subscription.  A  one  yea  r  (12  month) 
US  subscription  to  COMPUTE!  is  S20.00  (2 
years,  336.00;  3  years,  S54.00.  For  sub- 
scription rates  outside  the  US,  see  staff 
page).  Send  us  your  name  and  address 
or  cal[  the  Toll  Free  number  listed  below 

Delivery  Problems.  If  you  receive  dupli- 
cate issues  of  COMPUTE!,  if  you  experi- 
ence late  delivery  or  if  you  iiave  prob- 
lems with  ycfur  subscription,  please  call 
the  Toll  Free  number  listed  loelow. 


COMPUTE! 
800-334-0868 

in  NC  919-975-9809 


CATALOG 
INQUIRY/REPORTING 

for  COMMODORE  CBM  computers 

This  fast  and  easy  to  use  software  Is 
a  must  for  micro  computer  users. 

FEATURES: 

•  menu  driven 

•  one  step  update 

•  wildcard  inquiry  and  reporting 

•  tiardcopy  report  generator 

•  unlocked  basic  programs 

•  entranced  DIRECTORY  command 

•  many  ottier  features 

SYSTEM 
REQUIREMENTS 

•  dual  8050  or  8040  disk  drives 

•  24k  of  memory 

catalog  no.  r20v00  $29,95 

specify  8050  or  4040  and  CBM 
model 

MSC  software 

1513  AVIATION  BLVD. 

SUITE  A133 

REDONDO  BEACH,  CA  90278 


CBM  is  o  trademark  of 
Commodore  Business  Mactiines 


FOLLOW 
THAT  STAR! 

ASTROLOGY  I  from  Advarrced 
Operating  Systems  is  designed 
to  entertam  you  and  your 
friends  for  hours!  ASTROL- 
OGY I  runs  on  the  Commodore 
2001  serieswitha2040or4040 
dis!<  drive,  32K  RAiVI  and  a 
Commodore-graphic  printer. 
Instantly  produce  a  complete 
listing  of  your  Natal  Horo- 
scope, giving  your  general 
personality  traits  and  char- 
acteristics. Analyze  your 
planetary  relationships  to  de- 
termine when  times  are  right 
for  financial  endeavors  or 
when  conditions  would  pre- 
clude romantic  involvement. 
Even  ask  your  computer  to  an- 
swer specific  questions  about 
money,  life  and  love.  But  re- 
member: Astrology  only 
guides,  it  does  not  rule. 
Although  ASTROLOGY  I  is  iust 
for  fun  and  not  intendeci  to 
replace  the  work  of  a  qualified 
Astrologer,  all  of  the  responses 
of  this  program  are  based  on 
real  astrological  principles. 
ASTROLOGY  I— $59.95 
To  order  ASTROLOGY  I,  visit  your 
local  Commodore  software 
dealer  or  call  1-800-428-3696.  In 
Indiana,  call  (317)  298-5566.  VISA 
and  rVlasterCard  accepted. 

ADVANCED 

OPERATING 

SYSTEMS 

4300  West  62nd  Street 

P.O.  Box  7092 

Indianapolis,  IN  46206 
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OPEN  l,8,3,"file,s,w" 
PRINT#l,"line  1,  with  comma" 
PRINT#l,"mission:  impossible" 
PRINT#l,CHR$(34);"quotes";CHR$(34) 
FORj  =  l  to40:PRINT#l,j;:NEXTj:PRINT#l 
PRINT#1,'         spaced  out 
CLOSE  1 

If  you  like,  try  getting  this  DATA  back  using 
INPL'T#  statements. 

Now  for  Siring  Thing: 

70  HEM  **  STRING  THING  (PET/CBH}  ** 

75  HEM  **  UPGRADE  AND  4.0  BASIC  ** 

8  0  REM  **      JIM  BUTTERFIELD  ** 

9  0  HEMARK:   STRING  MUST  BE  FIRST  VARIABLE 
100  A$  =  ''ABCDEFGHIJKLMNOPQ" 

110  A$=A$+A$+A$+A$+A$ 

120  A$=A$+A$+A$ 

130  REM  ABOVE  SETS  STRING  FOR  MAX  (255) 

200  DATA  160,2,177,42,153,134,0,200,192,6 

210  DATA  208,246,162,1,32,198,255 

220  DATA  32,228,255,201,13,240,11,164,139,145 

230  DATA  137,200,132,139,196,135,208,238,76,20 

4,255 
250  FOR  J=896  TO  933:READ  X:POKE  J ,X: T=T+X: NEX 

T  J 
260  IF  T  05517  THEN  STOP 

400  OPEN  1,8, 2, "FILE"       (OR  DOPENfl , "FILE" ) 
410  REM:   NEXT  SVS  SAME  AS  'INPUT#1,AS' 
420  SYS  896 

425  REM:    1=SIZE  OF  INPUT  (COULD  BE  0) 
430  L=PEEK(139) 
440  PRINT  LEFTS (AS,1) 
450  IF  ST=0  GOTO  420 
460  CLOSE  I  (OR  DCLOSE} 

Alternate  Versions 

For  VIC  and  C^onmiodore  64  machines,  we  may 
once  again  choose  between  cassette  tape  and  disk, 
I've  written  the  disk  version  below;  to  get  a  cassette 
version,  you'll  need  U)  do  a  httle  juggling.  That's 
because  the  String  Thing  program  sits  in  the  cas- 
sette buffer;  it  will  need  to  be  moved  elsewhere  if 
you  need  to  use  tape. 

Now  for  the  String  Thing  program: 

70  REM  **        STRING  THING        ** 

7  5  RSM  **    VIC  AND  COMMODORE  64    ** 

30  RZM  **      JIM  BUTTERFIELD        ** 

90  R3M  STRING  MUST  BE  FIRST  VARIABLE 

100  A$="ABCDEFGHIJKLMNOPQ" 

110  A$=A5+A$+A$+A$+A$ 

120  A$=A$+A5+A$ 

130  HEM  ABOVE  SETS  STRING  FOR  MAX  (255) 

200  DATA  160,2,177,45,153,137,0,200,192,6 

210  DATA  208,246,162,1,32,198,255 

220  DATA  32,228,255,201,13,240,11,164,142,145 

230  DATA  140,200,132,142,196,139,208,238,76,20 

4,255 
250  FOR  J=896  TO  933:READ  XiPOKE  J ,X :T=T+X:NEX 

T  J 
260  IF  T05535  THEN  STOP 
400  OPEN  1,8, 3, "FILE" 

410  REM:   NEXT  SYS  SAME  AS  'INPUTHrAS' 
420  SYS   896 

425  REM:    1=SIZE  OF  INPUT  (COULD  BE  0) 
430  L  =PEEK(I42) 
440  PRINT  LEFTS (AS, 1) 
450  IF  ST=0  GOTO  420 
460  CLOSE  1 

If  you  have  an  Original  ROM  machine,  you 


can't  handle  disk.  Even  tape  files  have  certain 
problems.  If  vou  plan  to  write  and  read  files,  you 
will  be  much  better  off  if  you  upgrade  your  machine 
to  Upgrade  ROM.  This  can  be  done  with  a  chip 
change.  Even  so,  let's  show  that  Siring  Thing  can 
be  made  to  work  here:  we'll  read  a  tape  on  an 
Original  ROM  system. 

You  mav  write  a  demonstration  file  TO  tape 
in  exactly  the  same  way  as  before,  except  thai  you 
must  change  the  OPEN  statement  TO: 

OPEN  1, 1,1, "file" 


** 
** 
** 


70    REM    **  STRING    THING 

75    HEM    **  ORIGINAL    ROM    BASIC 

80    HEM    **  JIM    BUTTERFIELD 

9  0    HEM    STRING    MUST   BE    FIRST   VARIABLE 

100    A$="ABCDEFGHIJKLMNOPQ" 

110  A$=A$+A$+A$+A$+AS 

120  A$=A$+A$+A$ 

130  REM  ABOVE  SETS  STRING  FOR  MAXIMUM  (255) 

200  DATA  160,2,177,124,153,216,0,200,192,6 

210  DATA  208,246,162,1,32,198,255 

220  DATA  32,228,255,201,13,240,11,164,221,145 

230  DATA  219,200,132,221,196,218,208,238,76,20 

4,255 
250  FOR  J=896  TO  933:READ  X:POKE  J ,X :T=T+X:NEX 

T  J 
260  IF  TO6009  THEN  STOP 
400  OPEN  1,1,0, "FILE" 

410  REM:   NEXT  SYS  SAME  AS  'INPUTil,A$' 
420  SYS  896 

422  RSM:   ST  LOGIC  CHANGE 

423  IF  ST=0  GOTO  460 

425  REM:   1=SIZE  OF  INPUT  (COULD  BE  0) 

430  L=PEEK(221) 

440  PRINT  LEFTS (A$,l) 

450  GOTO  420 

460  CLOSE  1 

Assembly  Listing 

For  those  who  would  like  to  track  the  machine 
language,  here's  the  assembly  version  oi  the  pro- 
gram. Fhe  version  is  Upgrade/4.0  ROMs  (the  first 
BASIC  program). 

0380  AO  02  LDY  #2                    Copy  string.. 

0382  Bl  2A  LOOPl    LDA  (VARTAB),Y    info  TO  work 

0384  99  86  00                     STA  WORK,Y           area 

0387  C8  INY                               ..Four  bytes 

0388  CO  06  CPY  #6 
038A  DO  F6  BNE  LOOPl 

038C  A2  01  LDX    #1  Connect  Hie  #1 

038E  20  C6  FF  JSR     CHKIN  ..as  input. 

0391  20  E4  FF     LOOP2  JSR     GETIN  Gel  character 

0394  09  OD  CMP    #$0D  Return? 

0396  FO  OB  BEQ    QUIT  Yes,  quit 

0398  A4  SB  LDY    COUNT  No,  get  pointer 

039A  91  89  STA     (STRING),Y      ..and  .slash  char 

039C  C8  INY  Count  it 

039D  84  8B  STA     COUNT  Save  count 

039F  C4  88  CPV    LENGTH  Full  string? 

03 A 1  DO  EE  BNE    LOOP2  Nope,  do  more 

03A3  4C  CC  FF  JMP    CLRCHN  Disconnects  quit 

String  Thing  solves  many  file  input  problems: 
in  particular,  long  data  blocks  and  special  characters 
become  verv  simple.  It's  as  fast  as  INPL'T,  bul  for 
most  purposes  it's  better. 

Ciipyrighi  ©  1982  Jim  Butterfwid  6 


Programming  The  PET/CBM 


by  Raeto  Collin  West 
The  book  described  by  Jim  ButterHeld  as 

"...unquestionably  tfie  most  comprehensive 
and  accurate  reference  i  have  seen  to  date..." 

The  Reference  encyclopedia  for  Commodore  2000. 3000, 4000,  and  8000  series  computers  and  peripherals. 


Here's  just  a  sample  of  reviewer  and  reader  reaction: 


From  reviewers: 

Educational  Computing  Review  by  Scepheri  Potts 

"Of  all  the  books  I  have  read  on  the  PET  thfs  book  Programming 

the  PET/CBM  by  Raeto  West  must  rank  as  one  of  the  most 

comprehensive  and  readable  accounts  on  the  PET  that  I  have  ever 

had  the  pleasure  to  see-. 

"If  you  wish  to  get  more  from  your  PET  than  arcade  games 
and  simple  teaching  programs  then  this  book  is  a  must  for  your 
bookshelf.  It  does  not  matter  whether  you  run  on  BASIC  I,  BASIC 
2.  or  BASIC  4  since  all  routines  are  supplied  with  addresses  and 
changes  to  make  them  run  on  any  machines  wherever  possible... 

"...this  book,  with  its  lucid  explanations  of  the  PET.  its  useful 
routines  and  programming  hints,  is  an  essential  purchase." 

iPUG  (Magazine  Review  (British  PET  User  Group)  by  Ron  Geere 
"This  publication  represents  over  a  year's  Intensive  research  ...  and 
the  resulting  product  is  a  valuable  work  of  reference.  A  tremendous 
amount  of  useful  information  has  been  packed  in  this  500+  page 
work  at  which  I  was  so  over-awed  that  I  did  not  know  how  to 


start  this  review  at  first... 

"This  book  is  a  must  for  every  CBM/PET  user." 

From  readers: 

"--.a  book  the  average  to  advanced  user  cannot  afford  noi  to 
possess..." 

"IVIy  copy  of  your  'Programming  the  PET/CBM  has  been  in  daity 
use  for  nearly  a  month  and  I  am  finding  it  totally  addictive, 
suffering  severe  withdrawal  symptoms  whenever  I  try  half- 
heartedly to  move  on  to  other  reading  matter.  It  is  without  doubt 
the  best  book  on  its  subject  available  today..." 

"I  have  recently  acquired  a  copy  of  your  book  Programming  the 
PET/CBM  and  must  congratulate  you  on  its  concept  and  on 
packing  in  so  much  detail.  It's  so  very  much  better  than  anything  I 
have  had  up  to  now  that  it'll  be  my  constant  reference  manual." 

"I  have  received  my  copy  of  Programming  the  PET/CBM  by  Raeto 
West  and  I  have  recommended  it  to  several  of  my  students.  This 
book  is  so  valuable  that  I  cannot  now  afford  to  be  without  it." 


Published  exclusively  in  North  America  by  COMPUTE!  Books.  The  book  is  an  astonishing 
reference  manual  of  useful  information.  Contents  include  this  and  much  more: 


1  Introduction  and  overview:  Plan  of  the  book,  sources 
of  information,  features  and  chronology  of  CBf^  hardware. 

2  BASIC  and  how  It  worlcs:  Storage  of  BASIC  and  its 
variables;  tokens,  pointers,  syntax,  optimising  BASIC. 

3  Program  and  system  design:  Capabilities  of  the 
equipment:  charts,  algorithms,  space,  timing. 

4  Effective  programming  in  BASIC:  Seventeen  examples, 
including  subroutines,  dates,  DATA,  INPUT,  rounding. 

5  Alpiiabetlc  reference  to  BASIC  Iceyiwords:  Full 
descriptions,  with  examples,  of  all  keywords,  with  methods  for 
adding  additional  commands  not  present  in  CBM  BASIC,  e,g. 
AUTO.  DEL.  OLD.  POP,  PRINT  USING,  SORT.  VARPTR. 

6  Disic  drives:  Descriptions  of  operation  and  workings  of 
disk  drives,  with  BASIC  and  machine-code  examples;  bugs. 

7  Alphabetic  reference  to  disic  BASIC  commands; 
BASIC  4  disk  commands  with  examples  and  notes. 

8  Other  peripherals  and  hardware:  Tape  storage  and 
handling;  printers;  modem;  keyboard:  EPROMs;  reset  switches. 

9  Graphics  and  sound:  Tables  of  CBM  characters;  CRT  ch(p; 


animation,  bar  plots,  80  by  50  etc.;  user-port  sound. 

1 0  The  transition  to  machine-code:  Introductory  concepts: 
a  BASIC  monitor;  use  of  MLM,  Supermon,  Extramon;  easy 
examples. 

1 1  IViore  6502  machine-code;  6502  hardware  features; 
eighteen  common  problems  in  programming;  debugging. 

12  Alphabetic  reference  to  6502  opcodes:  Examples, 
notes,  and  explanations  on  each  opcode  from  ADC  to  TYA. 

13  Using  ROM  routines:  IRQ,  NfWI,  f^ESET;  the  Kernel; 
examples  -  modifying  LIST;  ordinary  and  relocating  loaders. 

14  Effective  6502  programming:  Assemblers;  CHRGET 
and  wedges;  PIAs,  VIA,  IEEE:  common  mistakes. 

1 5  Index  to  BASIC  ROMs  and  RAIM:  Memory  map  of  RAA/1 
and  ROM,  detailing  and  comparing  BASICS  1,  2,  and  4. 

16  IMathematicai  programming;  Precision;  equations: 
statistics;  simulation;  finance;  calculus:  machine-code. 

1 7  Programming  in  business  and  education;  Examples, 
applications  and  pitfalls  in  business  and  education. 
Appendices:  6502  reference  charts:  Supermon  listings; 
ASCII;  glossary 


Plus  many  programs,diagrams  and  charts.  Paperback,  504  pages.  ISBN  0  942386  04  3,  $24.95. 
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In  England,  order  from  Level  Limned.  P,0-  Box  438,  Hampstead,  London, 
NW3  1 BH.  Price  (n  England  is  £  14.90,  including  P  &  P. 


Please  send copy  (copies)  of  Programming  The 

PET/CBM  at  S24.95  each,  (In  the  US  and  Canada,  add  S3.00 
shipping  and  handling.  Outilde  North  America  add  S9.00  for  air 
mail  delivery.  S3,00  for  surface  delivery). 
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VIC  machine  language  progfammers:  here's  one  of  the  most  valuable  toob  there  is  for  working  in  machine  language. 
Thirty-four  commands  are  at  your  disposal  including  single-step,  hex  conversion,  search,  EPROM  routines,  and  a  relo- 
rator.  If  sou  aren't  \et  -working  with  machine  language,  the  instructions  for  entering  and  using  this  program  are  easy  ti> 
Jullow  and  you  might  want  to  add  it  to  \'our  library  fn'  later  use.  Mirroinon  might  even  lead  \i)u  into  the  intriguing  and 
often  quite  usejul  world  of  the  machine's  own  language.  As  presented,  this  program  takes  up  4K  of  nwmoty  from  $4000 
(163S4  decimal)  to  S4FFF  (20479),  but  there  are  in.'itructionsfor  locating  it  elsewhere  in  RAM  memojy. 


VIC  Micromon 


BillYee 
Winnipeg,  Moiiitoba 


I  could  not  resist  F.  Arthur  Cochrane's  suggestion 
in  the  January  1982  COMPUTE!  aix)ui  modifying 
the  PET  Micromon  for  VIC  use  and  publishing  the 
results.  The  VIC  Micromon  presented  here  is  the 
product  of  several  months  of  use  and  revision  of 
an  initial  modified  version  completed  in  April  1982. 

The  initial  modifications  involved  redefining 
Micronion's  workspace  from  the  PET  tape  buffer 
at  $27A  to  the  VIC  tape  buffer  at  $33C.  The  VIC 
tape  buffer  was  redefined  to  $375,  and  the  Micro- 
mon Load  and  Save  commands  rewritten  to  read 
and  write  absolute  memory  images  to  cassette  tape. 
A  Verify  command  was  added  as  well. 

Other  mociificatioiis  included  redefining 
locations  used  by  Micromon  in  the  BASIC  and 
kernal  storage  areas  from  the  PET  to  the  VIC 
equivalents.  The  addre.ss  of  the  decimal  output 
routine  used  by  the  conversion  conmiands  was 
changed  to  the  VIC  routine  at  $DDCD.  Because 
the  VIC  IRQ  vector  is  at  $314,  rather  than  at  a 
zero  page  location  such  as  $90  for  the  PET,  the 
single  instruction  interrupt  time  had  to  be  increased 
to  compensate  for  the  absolute  store  instructions 
used.  Two  of  these  instructions  are  used  in  setting 
the  IRQ  vector  when  rolling  out  of  Micromon  for 
the  Walk  and  Quick  trace  commands.  Also, 
hardware  differences  required  changes  to  the 
interrupt  timer  addresses.  Originally  at  $E848  and 
$E849  for  the  PET,  these  were  redefined  as  $9128 
and  $9129  for  the  VIC. 

Micromon  uses  an  IRQ  service  routine  to 
provide  forward  and  reverse  scrolling  for  the  Hex 
conversion.  Memory  dump,  and  Disassembly  com- 
mands. Because  VIC's  screen  readily  relocates  and 
has  a  unique  formal  of  23  lines  by  22  columns, 
most  of  the  scrolling  code  in  the  IRQ  service  routine 
had  to  be  rewritten. 

Solving  Early  Problems 

I  had  previously  built  a  16K  memory  board  for 
operation  in  the  $2000  to  $5FFF  address  space  of 


the  VIC.  So,  along  with  the  modifications  already 
mentioned,  the  programming  for  the  initial  VIC 
Micromon  included  a  relocation  from  §1000  to 
$4000.  The  code  was  entered  as  two  separate  2K 
blocks  on  my  VIC  using  a  BASIC  Hex  Editor  and 
subsequently  programmed  onto  two  27 1 6  EPROMs 
v\ith  a  programmer  I  had  built  to  operate  off  the 
\'IC  USER  I/O  port.  An  extension  of  the  BASIC 
Hex  Editor  provided  the  EPROM  programming 
control. 

Once  installed  on  my  VIC  at  $4000.  VIC  Micro- 
mon was  accessed  by  a  SYS  16384  from  BASIC. 
Each  Micromon  command  was  exercised  for  proper 
operation.  1  had  difficulty  returning  to  BASIC 
with  the  E  and  X  commands,  as  well  as  stack  inter- 
ference in  executing  test  programs  with  the  G,  W, 
and  Q  commands.  I  solved  these  problems  by 
changing  the  slack  area  used  by  VIC  Micromon  to 
the  bottom  half  of  the  $100  page.  This  was  done  by 
setting  the  stack  pointer  to  |7E  rather  than  $FF  in 
the  command  input  section  of  VIC  Micromon. 

The  New  locater  command  would  work  only 
once  in  the  word  mode  w^hen  the  command  was 
invoked  several  times  consecutively.  A  ilag  at  $28C 
for  PET  Micromon  and  $34E  for  VIC  Micromon 
differentiates  between  the  instruction  mode  and 
the  word  mode  in  ihe  \ew  locater  command.  The 
problem  is  due  to  the  flag  being  used  also  as  an 
offset  index  to  check  absolute  addresses.  The  flag 
was  being  incremented  without  being  cleared  on 
each  consecutive  New  locater  command  in  word 
mode.  This  was  fixed  by  inserting  code  in  the 
command  input  section  of  VIC  Micromon  to  always 
clear  $34E  prior  to  execution  of  any  command. 

The  Assembler  command  would  not  properly 
assemble  branch  instructions  which  had  branch 
offsets  of  |7E  and  $7F.  This  problem  resulted 
from  a  simple  plus/minus  range  check  ptior  to 
adjusting  the  offset  value  by  -2.  The  fix  for  VIC 
Micromon  is  given  here  as  an  inline  patch  for  PET 
Micromon  users.  The  PET  Micromon  code  from 


by  MicroSpec  Ltd. 


Colorful,  Exciting  Software 
for  Commodore  Computers! 


Moon  Lander    ,  ,   .  ,  9.95 

Reversal  1 9.95 

Bricks 9.95 

Blackjack 9.95 

Tennis 9.95 

Slots 9.95 

Bombs  Away    ....  9.95 

"Biorhythm 9.95 

Wrap 9.95 

Starflghter 13.95 

Capture 9.95 

Typing  Drill 9.95 


'DiskDataBaseMgf.  59.95 
•Cassette  Data  Mgr.  19.95 
'Auto  Expense  .  .  .  19.95 


Home  Finance 
■Reversal  2  .  .  . 
•Home  Inventory 
•Portfolio  Mgr.  . 

Alien  Invaders . 

Math  Drill  .  .  . 
•Hangman.  .  .  . 
•Spelling  Gr.  2-6 


.9.95 
13.95 
16.95 
19.95 
.9.95 
.9.95 
12.95 
.9.95 


Dus«  Covers  -  VIC  20- 
All  other  CBM's.  .  .  , 


64 


•Req.  Memory  Expansion 

.5.95 
11.95 


A  full  compiiment  of  games  and  business  programs  is 
also  available  for  the  CBM  64  and  other  Commodore 
computers. 

Send  self-addressed,  stamped  envelope 
for  FREE  catalogue. 

DEALER  INQUIRIES  WELCOME 


290B  Ports  O'Call  Court 

Piano,  Texas   75075 

(214)   867-1333 

VISA  and  MASTERCARD  Accepted 


NEW  CBM-G4  AND  ViC-20  PRODUCTS 

''''''  CBM-e4/VIC-20  PRINTER  INTERFACE  ='''' 
Model  MW-302  $119.95 

This  unit  will  interface  your  VIC-20  or  CBM-B4  to 
standard  parallel  printers  such  as  Epson.  Centronics, 
C.  Itoh,  and  many  others.  Allows  printing  of  full  upper 
and  lowercase. 

6  pin  DIN    -^ 
5  foot  cable . 


Switches  to  select  device  addresses  4  through  7,  Also 
select  ASCII  or  PET  ASCII  and  bit  8  output. 

36  pin  connector  on  end  o(  2  (oot  cable.  Cornpalible 
with  most  Cenlronics.  Epson,  etc.  pnnters. 

MW  302  PRINTER  INTERFACE 
««5  SYSTEM  310  *^"-  S89.95 

Consists  of  CBM-64,  MX-BO,  Printer  interface 
MW-302,  and  C2N  cassette 

tCBM-64  sold  separately  foi^  S595) 

^^<>  DIGITAL  TO  ANALOG  CONVERTER 
OR  8  CHANNEL  ANALOG  TO  DIGITAL 
CONVERTER  ^** 

Model  MW-3D4V  S129.95 

Allows  your  VIC  or  CBM  to  output  analog  signals 
or  digitize  up  to  8  analog  channels. 

MICRO  WORLD  ELECTRONIX  INC 

6340  W.  Mississippi  Ave. 

Lakewood  Colorado  80226  (3G3J  934-1973 


VI 0-20 

VIC-1011A 

VIC-1515 

CARD?  (CARDPRINT) 


VIC-153D 
CARDETTE 


VIC-1540 


TELEPHONE  LISTER 
APPT.  CALENDAR 
STOCK  PORTFOLIO 
GENERAL  LEDGER 
INVENTORY 
DEPRECIATION  CALC 
NET  WORTH  STMNT 


VIC-20' HARDWARE 


PERSONAL  COMPUTER  $194.88 

RS23EC  INTERFACE  S    39.95 

PRINTER  S334.95 

VIC  TO  CENTRONICS  PARALLEL 
INPUT  flE.  TRSXX  OR  EPSON) 
PRINTER  INTERFACE  S    79.95 

DATASETTE  S   64.99 

UNIVERSAL  CASSETTE  INTERFACE 

S  29.95 
DISK  DRIVE  S349.95 


VIC-1 1 1 1 
VlC-1110 
VIC  1210 
VIC-1D10 
CARDBDARD/B 

CARDBOARD/3 
VIC-1 311 
VIC-1 31 2 
VIC-1  EDO 


16KRAMEXP 

S   99.95 

8K  HAM  EXP. 

S  49.95 

3K  HAM  EXP 

S  34.95 

EXPANSION  MODULE 

SI  39.95 

EXPANSION  INTERFACE 

$   79.95 

(CHRISTMAS  SPECIAU 

S   29.95 

JOYSTICK 

£      9.95 

GAME  PADDLES 

$   19.95 

TELEPHONE  MODEM 

$  99.95 

VIC-20'  SOFTWARE 
BUSINESS  APPLICATIONS 


FILE  BY  NAME  OR  KEY 
DONT  MISS  THAT  CALL 
COMPLETE  INVEST,  MGMT 
BAL  SHEET  &  INC  STMT 
DOES  IT  ALU!! 
ST  OR  DOUB  DEC.  BAL 
HOW  MUCH  ARE  YOU? 


s 

9.95 

DATA  FILES 

UNLIMITED  FILES 

s 

14,95 

$ 

IB. 95 

HOME  BUDGETEER 

RUN  YOURS  EFFICIENTLY 

£ 

15,95 

s 

16.95 

HOME  INVENTORY 

INSURANCE  NECESSITY 

S 

12,95 

s 

29,95 

CHECKBOOK 

A  MUST 

S 

12,95 

% 

19,95 

INCOME  TAX 

I.R,S,  BEWARE 

$ 

14,85 

$ 

10.95 

CLUB  LISTER 

WHO'S  IN?  PH/ADD 

£ 

13,85 

s 

14,95 

SNACK MAN 

THE  CUBE 

INVASION 

RESCUE  FROM  NUFON 

TANK 

MOTDCHDSS 


A  MUST  !!!! 
IN  COLOR  —  GREAT' 
SAVE  US  (AGAIN') 
SUPER  ADVENTURE  GAME 
TWO  PLAYERS  (GOTCHA) 
GO  GO  GO 


GAMES  FOR  ALL 

$    14,95  EXECUTIONER 

$    14,95  BREAKOUT 

S    14,95  GRAPHICS 

$    14,95  SPELIT 

$    14,95  JOURNEY 

$    14.85  ESCAPE 


HANGMAN  W/TWIST 
THE  CLASSIC  IN  COLOR 
SHOW  OFF  YOUR  VIC 
UP  TO  20  PLAYERS 
TO  THE  BOTTOM 
3-0  GRAPHICS  MAZE 


VIC-20*  is  a  registerEd  trademark  of  CommodDre 


TO  ORDER: 

812  S,  LIGHTNEfl 

WICHITA,  KS6721B 

(315)684-4660 

PERSONAL  CHECKS  ACCEPTED  CALLOW  3  WEEKS).  OR  CO  D 

HANDLING  CHARGES  SI, 50 


L 


14.85 
7.95 
12.85 
14.85 
14.95 
14.95 


VISA* 
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$1525  to  $1538  was  rewritten  to  use  a  value  oi'$82 
for  a  range  check.  The  resulting  code,  which  is  one 
byte  lont^cr,  was  acconimodatecl  by  replacing  the 
branch  and  jump  instructions  at  S150E  to  $1512 
with  two  NOPs  and  a  branch.  Jhc  code  at  $  1 5 1 3  to 
$1524  was  moved  down  one  location  to  be  at  $1512 
to  $1523,  and  the  branch  instructions  originally 
at  $1519  and  $1520  had  their  offsets  adjusted  up 
by  one. 

Table  1:  Micromon  Locations  Redefined  for  VIC 


Old 

New 

Old 

New 

Location  Value 

Value 

Location  Value 

Value 

ir>OE 

FO 

EA 

1523 

13 

11 

150F 

03 

EA 

1524 

11 

90 

I5I0 

4C 

DO 

1525 

90 

01 

I.<S11 

91 

7F 

1526 

OA 

88 

1512 

15 

20 

1527 

98 

C8 

1513 

20 

3C 

1528 

DO 

DO 

1514 

3C 

18 

1529 

6F 

6F 

1515 

18 

AC 

1S2A 

AE 

98 

1516 

AC 

SB 

152B 

91 

2A 

1517 

SB 

02 

152C 

02 

AE 

1518 

02 

FO 

152D 

30 

91 

1519 

FO 

2F 

152E 

6A 

02 

151A 

2E 

AD 

152F 

10 

EO 

151B 

AD 

93 

1530 

08 

82 

151C 

93 

02 

1531 

C8 

A8 

151D 

02 

C9 

1532 

DO 

DO 

151E 

C9 

9D 

1533 

65 

03 

151F 

9D 

DO 

1534 

AE 

BO 

1520 

DO 

20 

1535 

91 

03 

1521 

IF 

20 

1536 

02 

38 

1522 

20 

13 

1537 

10 

BO 

F.  Arthur  (lochranc  presented  an  extra  set  of 
comnTands  implemented  on  about  an  additional 
IK  module  called  Micromon  Plus.  Of  the  com- 
mands in  Micromon  Plus,  I  felt  that  the  Print 
switcher  and  PROM  programmer  commands 
would  be  desirable  in  VIC  Micromon.  However, 
instead  of  creating  an  extra  module  above  the 
existing  4K  of  the  initial  VIC  Micromon,  I  decided 
that,  with  some  code  crunching,  the  Print  switcher 
and  PROM  programmer  commands  could  be 
contained  within  an  enhanced  4K  VIC  Micromon. 
Since  there  are  many  printers  available  with  a  RS- 
232  interface,  the  enhanced  VIC  Micromon  Print 
switcher  command  would  support  the  RS-232 
interface  on  the  VIC  User  I/O  port  rather  than  the 
VIC  serial  port  interface.  Also,  since  I  already  had 
an  EPROM  programmer  working  off  the  User  I/O 
port,  the  enhanced  VIC  Micromon  PROM  pro- 
grammer command  would  support  my  program- 
mer rather  than  one  on  the  IEEE  bus. 


Memory  Saving 

Code  crunching  consisted  of  code  optimization 
and  code  removal  while  keeping  function  and 
structure.  The  table  ol  internal  Micromon  addres- 
ses used  to  set  up  and  check  interrupt  vectors  was 
removed.  While  the  table  helped  in  any  relocation 
of  Micromon,  I  felt  that  direct  changes  of  vector 
address  values  were  relatively  easy  and  well  worth 
t!ie  program  area  sa\'ed.  V^IC  Micromon  has  six 
locations  with  interrupt  vector  values  that  nuist  be 
changed  when  VIC  Micromon  is  relocated.  The 
checks  for  the  different  versions  of  PET  BASIC 
were  removed  as  well.  It  didn't  make  .sense  to  have 
universality  in  some  parts  of  VIC  Micromon  when 
a  good  part  was  applicable  only  to  tbe  VIC. 

The  VIC  has  two  levels  of  indir'ection  ibr  the 
input  and  output  to  device  routines.  The  first  level 
is  the  use  of  PET  compatible  addresses  for  the 
jump  vectors  at  the  end  of  the  8K  kernal  ROM. 
The  second  level  of  indiicction  is  the  use  of  an 
indirect  jump  table  in  RAM  which  allows  the  user 
to  redefine  the  vectors.  Because  of  this,  I  feh  that 
the  use  ol  I/O  jump  vectors  at  the  beginning  of 
Micromon  w'as  unnecessary. 

Besides  the  foin-  ROM  routines  mentioned  by 
F.  Arthur  (Cochrane  (input  character,  output  a 
character,  load  a  program,  and  save  a  program), 
there  were  otlier  ROM  routines,  such  as  get  from 
keylward  (.|FFE4)  and  close  I/Pand  O/Pchamiels 
($FFCC:),  used  by  PE'F  Micromon.  For  VK:  Micro- 
mon these  were  expanded  to  about  20  ROM 
routines,  since  I  chose  to  use  VIC  kernal  routines 
when  possible.  For  example,  the  test  for  STOP  key 
code  at  location  $I8AE  of  the  PE'F  Micromon  was 
replaced  wiili  a  call  U)  the  test  STOP  key  roudne  at 
3FFE1  in  the  VIC  kernal  ROM. 

Altogether,  the  code  crunching  resulted  in 
over  250  bytes  freed.  Fhis  allowed  ine  to  add  the 
Print  swilclier  and  EPROM  commands  along  with 
a  few  handy  ones  which  did  not  require  much  code 
to  implement.  Following  is  a  detailed  description 
of  VIC  Micromon  conmiands  with  a  different 
format  or  function  from  similar  commands  in  PET 
Micromon  and  of  new  conmiands  in  VIC  Micromon. 

VIC  Micromon 
Instructions 

Initialize  Memory  And  Screen  Pointers 

.1    1000   lEOO   IE 

Define  low  memory  as  $1000  and  high  memory  as 
$IE0O  regardless  of  the  memory  present.  The 
screen  is  defined  to  start  at  the  $  I E  page  of  memory. 
The  screen  memory  should  always  be  on  an  even 


Introducing  PractiCalc® 

The  first  electronic  fmanciol  spread- 
sheet program  for  the  Commodore  VIC- 
20.  $35  at  better  computer  dealers  or 
order  direct  by  calling  (1-800-961-2400). 

Other  programs  in  cassettes  available: 

Database  Filer $19.95 

Composer  -  compose  &  ploy  music 

with  graphics $9.95 

Reversal  —  like  "GO"  gome  on 

8x8  board $8.95 

Roadtest $9.95 

Sub  Command/Missile  Attack 

(PR  Software,  Engl<md) $9.95 

Reflections $9.95 

Cartridges  front  Sweden: 

Vic  Forth  -  compiler  language 

with  3k  RAM $60.00 

Vic  Switch  —  connect  up  to  8 

VIC-20's $114.00 

Vic  Relay  —  control  home 

appliances $44.00 

Vic  Stat  -  simple  statistics  & 

graphic  displays $44.00 

Vic  Graf  -  a  mathematical  and 

pedagogic  aid $44.00 

Send  for  complete  software  and  hard- 
ware list. 


We're  looking  for  new  software 

CSA  is  searching  for  programmers  who  are 
creating  software  for  Commodore,  Timex,  or 
Atari.  We  offer  you  an  immediate,  wide  distri- 
bution network.  Contact  us  at  the  address 
below. 

We're  looking  for  new  dealers 

CSA  is  a  distributor  for  U.S.  and  foreign 
software.  Call  or  write  us  for  a  complete  list  of 
programs. 


COMPUTER 


ci«j  if  AV/il  ri 


ASSOCIATES 


50  Teed  Dr.,  Randolph, 

Massachusetts  02368 

617-961-5700 


MAKE  MONEY 

from  your  own 

Computer  Business 


VIO20 


msm 


UMJum 


mm 


¥ 


VIC-20     $1 79*  ea. 

*quantfty  of  8  or  more 

S189  ea.  quan.  4-7,  $199  ea.  quan.  1-3 

New  Dealer  Starter  Kit 

Sorry,  only  1  per  dealer  ^^  f  O 

includes  VIC-20,  Datasette,  Programmers 
ReferenceGulde,  Price  List,  9  VIC  Programs 
and  the  right  to  copy  for  resale. 

Call  For  Dealer  Prices  On: 

VIC  software,  expanders,  cartridges,  peri- 
pherals, etc.  We  carry  the  best  of  what  is 
available. 

NEWl 

RUN    APPLE®,    ATARI®,    or 

TRS-80®  Software  on  your 

VIC  or  64 

Put  an  Apple  disk  in  you  r  VIC  drive  and  load 
and  run  most  Apple  Software.  For  price  and 
availability  please  CALL. 


Smith-Corona 


TP-I 


$595 


Smith  Corona  Letter-Quality  Printer 

CItoh  Prowriters  &  Starwriters  —  CALL 
Diskettes  —  Box  of  1 0  $19.95 

Color  &  Green  Monitors  CALL 

APPLE®  compatible  DRIVES 
16K  RAM  for  APPLE® 

Best  Prices  —  please  CALL 

ICS  Micro  Wholesale 

P.O.  Box  1243 

Provo,  Utah  84603 

(801)373-2901 

Prices  are  for  prapay  ment  by  certified  check,  add 
5%  for  shipping  and  handling.  3%  for  VISA  or 
M/C.  Allow  15  days  for  personal  checks.  All  sales 
subject  to  availability  and  stock. 
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page  within  the  range  of  51000  to  SIEOO.  Odd 
page  values  result  in  incorrect  setup  and  operation 
of  the  VIC  display.  Although  3K  of  RAM  can  be 
added  at  $400  to  $FFF,  this  memory  is  not  accessible 
for  use  as  screen  memory. 

Memory  pages  at  SOOO  and  $200  are  accessible, 
but  are  not  usable  since  they  are  used  for  BASIC 
and  kernal  storage,  working  buffers,  and  stack 
area.  If  the  screen  page  is  within  the  low  lo  high 
memory  range  specified,  there  can  be  usage  conflict 
of  the  screen  memory  pages.  If  the  "I"  command  is 
used  and  exit  is  made  to  BASIC,  the  NEW  com- 
mand must  be  invoked  in  the  BASIC  environment 
to  clean  up  the  memory  pointers  used  by  BASIC. 

Jump  To  Micromon  Subroutine 

.J  2000 

The  subroutine  at  $2000  is  called  while  remaining 
in  the  VIC'  Micromon  environment.  The  as.sembly 
language  subroutine  should  exit  by  using  a  RTS 
instruction,  which  causes  a  return  to  the  command 
input  section  of  VIC  Micromon.  The  machine 
image  as  shown  by  the  Register  display  command 
is  not  used,  nor  is  it  disturbed  when  the  subroutine 
returns  to  VIC  Micromon. 

Load 

.L  2000  "TEST  FILE"  01 

Search  for  and,  if  found,  load  into  memory  the 
data  file  on  device  #1  named  TEST  FILE.  If  the 
name  is  not  specified,  the  first  file  found  is  loaded. 
The  data  is  loaded  into  memory  starting  at  location 
$2000.  The  last  address  loaded  is  determined  by 
the  length  of  the  binary  data  File.  If  the  device 
number  is  not  specified,  it  defaults  to  device  #1, 
w^hich  is  the  VIC  cassette  tape.  The  original  memor)' 
addresses  and  name  of  the  last  file  read  can  be 
inspected  by  df)ing  a  Memory  display  of  the  tape 
buffer  which  is  at  |375  for  VIC  Micromon. 

Print  Switcher 

.p 

If  the  output  is  to  the  screen,  then  switch  the  output 
to  the  RS-232  channel  (device  #2).  If  the  output  is 
not  to  the  screen,  restore  the  output  to  the  screen 
with  the  RS-232  channel  left  active  until  the  RS-232 
output  buffer  is  drained.  Note  that  opening  the 
RS-232  channel  grabs  512  bytes  for  I/O  buffering 
from  the  top  of  memory. 

.P  0000 

Regardless  of  the  output,  clear  the  RS-232 
channel  and  set  output  to  the  screen. 

.P  CCBB 

If  the  output  is  to  the  screen,  set  CC  into  the  RS-232 


command  register  at  location  |294  and  BB  into  the 
RS-232  control  register  at  location  $293.  Output  is 
then  switched  to  the  RS-232  channel.  This  com- 
mand is  invalid  if  output  is  not  currently  to  the 
screen. 

Command  Register  Format 


Field       Use 

Value 

Description 

7,6,5         Parity  Options 

--0 
001 
Oil 
101 

Parity  disabled 
Odd  parity 
Even  parity 
Mark  transmitted 

111 

Space  transmitted 

4            Duplex 

0 

Full  duplex 

I 

Half  duplex 

3,2,1        Unused 

0           Handshake 

0 

3  line 

1 

xline 

Control  Register  Format 

Field       Use 

Value 

Description 

7           Stop  Bits 
6,5          Word  Length 

0 

1 

00 

01 

1  stop  bit 

2  stop  bits 
Shits 

7  bits 

10 

6  bits 

U 

5  bits 

4           Unused 

3,2,1,0     Baud  Rate 

0000 

User  rate 

0001 

50  Baud 

0010 

75 

0011 

110 

0100 

134.5 

0101 

150 

Oiio 

300 

0111 

600 

1000 

1200 

1001 

1800 

1010 

2400 

Save 

.S  2000  3000  "TEST  FILE"  01 

Save  memory  from  $2000  up  to,  but  not  including, 
$3000  onto  device  #1,  which  is  the  VIC  cassette 
tape.  If  the  device  number  is  not  specified,  it  de- 
faults to  device  #1.  The  name  TEST  FILE  is  placed 
in  the  file  header  for  the  file  saved. 

Verify 

.V  2000  "TEST  FILE"  01 

Search  for  and  verify,  if  found,  the  data  file  on 
device  #1  named  "TEST  FILE."  If  the  name  is  not 
specified,  the  first  file  found  is  verified.  The  data  is 
verified  by  reading  the  file  and  comparing  it  to  the 
data  in  memory  starting  at  location  $20()().  If  not 
specified,  the  device  defaults  to  device  #1.  If  there 
is  a  mismatch,  the  message  ERROR  is  outputted  to 
the  screen  at  the  end  of  the  file  verification. 
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Command  End  Tone 

•( 
Enable  the  command  end  tone.  A  continuous  tone 
will  be  generated  at  the  end  of  execution  of  the 
next  command.  The  tone  can  be  turned  off  but  still 
be  enabled  by  just  hitting  the  carriage  retmn.  No 
tone  is  generated  if  there  is  a  syntax  error  while 
inputting  the  next  command. 

.) 
Disable  the  command  end  tone. 

Program  EPROM 

.  T  2800  2FFF  00 

Program  the  2716  type  EPROM  via  the  EPROM 
programmer  on  the  VIC  User  I/O  port  with  data 
read  from  memory  starting  at  location  $2800  and 
ending  at  location  $2FFF.  The  last  input  parameter 
specifies  in  hex  the  starling  256  byte  page  offset  on 
the  EPROM.  If  the  low  order  byte  of  the  starting 
memory  address  is  zero  and  the  offset  is  zero,  then 
the  programming  starts  with  the  first  byte  of  the 
EPROM.  For  example,  to  program  only  the  last 
byte  of  the  2K  EPROM  with  a  data  byte  from  loca- 
tion $2FFF'  in  memory,  the  connnand  would  be: 

.TT  2FFF  2FFF  07 

During  programming,  a  compare  of  EPROM 
to  memory  is  done  for  each  data  byte  just  after  it  is 
written  to  the  EPROM.  Any  mismatch  due  to  failure 
to  program  the  EPROM  results  in  output  to  the 
screen  of  the  mismatched  memory  location.  If 
programming  must  be  terminated  early,  just  hit 
the  STOP  key.  No  other  means  should  be  used  to 
abort  EPROM  programming.  A  warm  restart  or 
power  down  while  programming  can  damage  the 
EPROM. 

Read  EPROM 

.£  2999  27FF  00 

Load  memory  starting  at  location  $2000  and  ending 
at  location  $27FF  with  data  read  from  the  EPROM 
via  the  EPROM  programmer  on  the  VIC  User  I/O 
port.  The  last  input  parameter  specifies  in  hex  the 
starting  256  byte  page  offset  on  the  EPROM.  If  the 
low  order  byte  of  the  starting  memory  address  is 
zero  and  the  offset  is  zero,  then  the  reading  starts 
with  the  first  byte  of  the  EPROM.  For  example,  to 
read  only  the  last  byte  of  the  2K  EPROM  and  load 
that  byte  into  memory  at  location  $10FF,  the  com- 
mand would  be: 

.£   lOFF  lOFF  07 

During  memory  load,  a  compare  of  EPROM 
to  memory  is  done  for  each  data  byte  just  after  it  is 
written  to  memory.  Any  mismatch  because  of 
failtire  to  write  the  memory  with  data  from  the 


EPROM  results  in  output  to  the  screen  of  the  mis- 
matched memory  location.  The  STOP  key  can  be 
used  to  terminate  the  command  early. 

Compare  EPROM 

.=3000  37FF  00 
Compare  memory  starting  at  location  $3000  and 
ending  at  location  $37FF  with  data  read  from  the 
EPROM  via  the  EPROM  programmer  on  the  VIC 
User  I/O  port.  The  last  input  parameter  specifies 
in  hex  the  starting  256  byte  page  offset  on  the 
EPROM.  If  the  low  order  byte  of  the  starting  mem- 
ory address  is  zero  and  the  offset  is  zero,  then  the 
reading  starts  with  the  first  byte  of  the  EPROM. 
For  example,  to  read  only  the  last  byte  of  the  2K 
EPROM  and  compare  that  with  the  data  byte  in 
memory  at  location  $37FF,  the  command  would  be: 

.=37FF  37FF  07 

Any  mismatch  between  the  EPROM  and  cor- 
responding memory  data  results  in  output  to  the 
screen  of  the  mismatched  memory  location.  The 
STOP  key  can  be  used  to  terminate  the  command 
early. 

Table  2:  Commands  for  VIC  Micromon 


VIC  Micromon  Instruction 

SIMPLE  ASSEMBLER 

BREAK SET 

COMP  A  RE  MEMORY 

DISASSEMBLER 

EXIT  VIC  MICROMON 

FILL  MEMORY 

GO  RUN 

HUNT  MEMORY 

INITIAL  MEMORY  &  SCREEN  PTRS 

JUMP  TO  SUBROUTINE 

LOAD  MEMORY  FROM  DEVICE 

MEMORY  DISPLAY 

NEW  LOCATER 

OFFSET  OR  BRANCH  CALCULATE 

PRINT  SWITCHER 

QUICK  TRACE 

REGISTER  DISPLAY 

SAVE  MEMORY  TO  DEVICE 

TRANSFER  MEMORY 

VERIFY  MEMORY  FROM  DEVICE 

WALK  CODE 

EXIT  TO  BASIC 

ASCII  CONVERSION 

DECIMAL  CONVERSION 

HEXADECIMAL  CONVERSION 

BINARY  CONVERSION 

CHliCKSUM  MEMORY 

COMMAND  END  TONE  ENABLE 

COMMAND  END  TONE  DISABLE 

ADDITION 

SUBTRACTION 

LOAD  MEMORY  FROM  EPROM 

PROGRAM  EPROM  FROM  MEMORY 

COMPARE  EPROM  TO  MEMORY 


Command 

A 
B 
C 
D 
E 
F 
G 
H 
I 

J 

L 

M 

N 

O 

P 

Q 

R 
S 
T 
V 
W 
X 

it 

# 
$ 
% 
& 
< 
) 
+ 

£ 

TT 
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Of  the  set  of  commands  available  on  the  PET 
version  of  Micromon,  only  two  were  removed  in 
the  conversion  to  the  VIC.  These  were  the  K  (Kill 
Micromon)  and  Z  (change  character  sets)  com- 
mands. The  K  command  is  not  necessary  since  the 
VIC  doesn't  have  the  TIM  monitor.  The  function 
of  the  Z  command,  which  is  to  change  character 
sets,  is  already  provided  for  on  the  VIC  by  pressing 
the  VIC  shift  and  Commodore  keys  at  the  same 
time.  The  rest  of  the  commands  desciibed  by  F. 
Arthur  Cochrane  for  the  PET  .Micromon  (see 
COMPUTE!,  January  1982,  p.  160)  all  apply  identi- 
cally to  the  commands  for  VIC  Micromon,  with  the 
exception  of  die  LOAD  and  SAVE  commands, 
which  have  different  formats. 

VIC  Micromon  is  always  entered  from  VIC 
BASIC  by  a  SYS  1 6384  when  it  resides  at  $4000  to 
$4FFF.  Either  the  E  (Exit  VIC  Micromon)  or  the  X 
(Exit  to  BASIC)  command  would  be  used  to  exit 
VIC  Micromon  and  return  to  the  BASIC  environ- 
ment. The  difference  between  these  two  commands 
is  that  the  X  command  leaves  the  VIC  Micromon 
vectors  in  the  IRQ  and  BRK  interrupt  vector  loca- 
tions while  in  the  BASIC  environment.  Also,  the 
tape  buffer  is  left  defined  as  beginning  at  $375. 
Thus,  certain  IRQ  interrupt  conditions  such  as  the 
moving  of  the  cursor  to  the  top  or  bottom  of  the 
screen  with  output  from  a  D,  M,  or  $  command 
displayed  will  cause  scrolling  and  reentry  into  VIC 
Micromon.  Also,  if  a  BRK  instruction  is  executed, 
VIC  Micromon  will  be  reentered  via  its  BRK  inter- 
rupt handler. 

The  E  command  restores  the  IRQ  and  BRK 
interrupt  vectors  and  resets  the  tape  buffer  pointer 
to  a  value  of  S33C  prior  to  cxii  lo  the  VIC  BASIC' 
environment.  Thus  all  active  linkages  and  vectors 
to  VIC  Micromon  are  removed,  and  the  VIC  be- 
haves as  if  VIC  Micromon  ne\'er  existed.  In  par- 
ticular, the  E  command  siiould  be  used  to  exit  VIC 
Micromon  when  the  normal  VIC  cassette  tape 
LOAD,  SAVE,  and  VERIFY  commands  are  to  be 
used  in  the  BASIC  environment.  Otherwise,  invalid 
results  are  likely  to  occur  with  some  tape 
operations. 

Both  the  E  and  X  commands  expect  the  stack 
pointer  value  (as  shown  for  SP  by  the  Register  . 
display  command)  to  be  the  .same  as  when  VIC 
Micromon  was  first  entered  via  the  BASIC  SYS 
command.  If  the  value  of  SP  or  the  part  of  the 
stack  pointed  to  by  SP  is  overwritten,  such  as  by  the 
execution  of  faulty  code,  a  clean  exit  to  BASIC  by 
the  E  and  X  commands  is  unlikely.  However,  both 
the  E  and  X  commands  do  check  if  BASIC  has 
been  initialized,  and  if  not,  exit  to  BASIC  is  via  an 
indirect  jump  to  the  address  given  at  location 
$C000.  The  address  given  in  location  $C000  is 
$E378,  which  is  the  entry  to  initialize  BASIC.  In 


this  case,  the  value  of  SP  and  the  contents  of  the 
stack  aren't  important.  Once  in  BASIC  and  re- 
gardless of  how  the  exit  from  VK^  Micromon  was 
made,  any  subsequent  access  to  VIC  Micromon  at 
$4000  is  always  by  a  SYS  16384. 

VIC  Micromon  as  given  here  is  located  from 
14000  to  $4FFF.  It  can  be  relocated  to  any  256  byte 
page  boimdary  by  making  the  changes,  as  shown  in 
the  following  example,  which  relocate  VIC  Micro- 
mon from  14000  to  $6000. 

The  example  begins  with  VIC  Micromon  at 
$4000  and  ends  with  a  relocated  VIC  Micromon  in 
RAM  at  $6000  as  well  as  the  original  at  S4000. 

.T  4000  4FFF  6000 
.N  6000  6003  2000  4000  4FFF 
.N  6012  6E6D  2000  4000  4FFF 
.N6FB3  6FFE  2000  4000  4FFFW    • 


Location 

Old  Value 

New  Value 

6018 

45 

65 

602A 

43 

63 

6392 

4C 

6C 

6650 

45 

65 

66E7 

45 

65 

6897 

43 

63 

In  order  to  access  the  relocated  VIC  Micromon 
at  S6000,  exit  using  the  E  command  and  then  from 
BASIC  use  SYS24576. 

Cartridge  And  Checksum 

The  VIC-20  treats  cartridge  programs  located  at 
$A000  in  a  special  way.  On  power-up,  a  test  is 
made  for  the  existence  of  the  $A000  cartridge 
program,  and  if  One  exists,  an  indirect  jump  is 
made  to  tlie  address  specified  at  location  $A000. 
This  jump  is  made  after  the  stack  pointer  is  in- 
itialized, but  before  anything  else  is  done.  Because 
kernal  initialization  has  not  occurred,  any  cartridge 
program  using  kernal  I/O  routines  must  do  kernal 
initialization  before  using  those  routines. 

VIC  Micromon  as  presented  here  has  the 
kernal  initialization  calls  built  in  so  that  it  can  easily 
be  relocated  and  used  as  a  cartridge  |:)rogram  at 
$A000.  Besides  making  the  changes  to  relocate  it 
to  $A000,  the  only  additional  changes  are  to  the 
first  four  bytes  of  VIC  Micromon. 


Location 

Contents 

AOOO 

09 

AOOl 

AO 

A002 

C7 

A003 

FE 

Power-Up  with  VIC  Micromon  installed  as  a  car- 
tridge at  $A000  will  result  in  immediate  entry  into 
VIC  Micromon.  Because  BASIC  is  not  initialized 
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.when  the  E  or  X  command  is  used  after  power-up, 
the  exit  to  BASIC  will  be  via  an  indirect  jump  to 
the  address  given  in  location  glCOOO,  which  is  the 
entry  to  initialization  of  BASIC.  Once  in  BASIC, 
subsequent  access  of  VIC  Micromon  at  $A0()O 
must  be  made  to  location  SAO  1 2,  which  is  done  via 
aSYS40978. 

There  is  one  last  point,  or  rather  one  last  byte, 
in  VIC  Micromon  which  is  not  used  for  anything 
other  than  to  make  liie  4K  byte  checksum  of  \'IC 
Micromon  come  out  to  a  rounded  up  page  value. 
For  example,  the  VIC  Micromon  from  .^4000  to 
$4FFF  has  a  data  byte  value  of  $E6  at  location 
$4FFF  that  results  in  a  checksutn  of  SBFOO.  This 
provides  an  easy  way  to  verify  the  integrity  of  VIC 
Micromon  without  having  to  memorize  or  look  up 
a  checksum. 


Progfam  I. 

1  IFPEEK(20478)=67ANDPEE:K  (20479)  =230THENRUN10 

2  PRINT"VIC20  MICROMON  LOAD  & " : FRINT'VERIFIC 

ATION  PROGRAM.": PRINT 


3  PRINT"BILL  VEE  /  27  AUG  82" : PRINT :PRINT"AT 

LEAST  4K  BYTES  OF" : PRINT"RAM  MUST  BE 
INSTALLED" 

4  PRINT'AT    16384     C54000)     ELSE" : PRINT"LOAD    WI 

LL    FAIL.":PRINT 

5  PRINT"IF  LOADED  E,  VERIFIED"  :  PRINT"OK ,  MICR 

OHON  WILL  BE":PRINT"ENTERED  AUTOMATIC 
ALLY." 

6  LOAD" ",1,1 

10  DATA  12915,16867,15061,13732,14507,13829,1 

3801,12813,15027,13920 
20  DATA  14355,11977,11877,13583,11338,15173,1 

2337,14852,14051,15723 
30  DATA  13442,14047,14746,15059,13134,15848,1 

5858,17856,13327,8655 
40  DATA  12171,10231 
100  Q=16384 
110  FOR  BL0CK=1T032 
120  FOR  BYTE=0TO127 
130  X=PEEK(Q+BYTE) :CK=CK+X 
140  NEXT  BYTE 
150  READ  SUM 
160  IF  SUM  <>  CK  THEN  PRINT"ERROR  IN  BLOCK  t"B 

LOCK;ERR=1:GOTO170 
165  PRINT"BLOCK  #"BLOCK"  OK" 
170  CK=0:Q=Q+128 
180  NEXT  BLOCK 

190  IFERH=lTHEtJPRINT"LOAD  FAILED";  END 
200  SYS16384 


Program 

2. 

4000 

78 

4C 

12 

40 

41 

30 

C3 

C2 

4138 

65 

FD 

85 

FD 

98 

65 

FE 

85 

4270 

4D 

03 

20 

7A 

42 

85 

FB 

84 

4008 

CD 

20 

8D 

FD 

20 

52 

FD 

20 

4140 

FE 

20 

D5 

40 

20 

59 

41 

20 

4278 

FC 

60 

38 

A4 

FC 

AA 

10 

01 

4010 

18 

E5 

20 

19 

43 

A9 

OF 

A2 

4148 

E7 

40 

B0 

51 

20 

AE 

40 

20 

4018 

45 

8D 

16 

03 

8E 

17 

03 

AD 

4150 

B2 

40 

AC 

56 

03 

D'A 

46 

F0 

4020 

14 

03 

AE 

15 

03 

C9 

91 

D0 

4158 

EB 

A2 

00 

Al 

FB 

AC 

57 

03 

4280 

88 

65 

FB 

90 

01 

C8 

60 

A8 

4028 

04 

E0 

43 

Fa 

09 

8D 

60 

03 

4160 

F0 

02 

81 

FD 

Cl 

FD 

F0 

0B 

4288 

4A 

90 

0B 

4A 

80 

17 

C9 

22 

4030 

8E 

61 

03 

20 

94 

48 

A9 

75 

4168 

20 

F8 

47 

20 

38 

49 

20 

El 

4290 

F0 

13 

29 

07 

09 

80 

4  A 

AA 

4038 

85 

B2 

A9 

80 

8D 

8A 

02 

85 

4170 

FF 

F0 

2A 

60 

20 

E6 

47 

20 

4298 

BD 

98 

4E 

B0 

04 

4A 

4A 

4A 

4040 

9D 

A2 

D6 

20 

5D 

4E 

3E 

48 

4178 

Al 

49 

F0 

IE 

AE 

56 

03 

D0 

42A0 

4A 

29 

0F 

00 

04 

A0 

80 

A9 

4048 

03 

8E 

64 

03 

58 

00 

CE 

3D 

42A3 

00 

AA 

BD 

DC 

4E 

80 

58 

03 

4050 

03 

D0 

03 

CE 

3C 

03 

20 

AE 

42B0 

29 

03 

80 

4D 

03 

98 

29 

8F 

4058 

45 

A2 

42 

A9 

2A 

4C 

3D 

49 

4180 

1  <-t 

20 

F0 

40 

90 

17 

60 

20 

42B8 

AA 

98 

A0 

03 

E0 

8A 

F0 

08 

4060 

A9 

3F 

20 

D2 

FF 

A9 

00 

2C 

4188 

54 

48 

80 

4B 

03 

20 

7C 

41 

42C0 

4A 

90 

08 

4A 

4A 

09 

20 

88 

4068 

A9 

0F 

8D 

0E 

90 

20 

AE 

45 

4190 

AD 

4B 

03 

81 

FB 

20 

IF 

49 

42C8 

00 

PA 

C8 

88 

D0 

F2 

60 

Bl 

4070 

A9 

2E 

20 

D2 

FF 

A9 

00 

8D 

4198 

D0 

F3 

4C 

60 

40 

4C 

68 

4  0 

4200 

FB 

20 

65 

42 

A2 

01 

20 

CE 

4078 

4E 

03 

8D 

56 

03 

8D 

64 

03 

41A0 

20 

74 

41 

20 

8C 

48 

C9 

27 

42D8 

40 

cc 

4D 

03 

C8 

90 

F0 

A2 

41Ae 

D0 

12 

20 

8C 

48 

9D 

65 

03 

42E0 

03 

C0 

03 

90 

Fl 

60 

A8 

B9 

41B0 

E8 

20 

A4 

49 

F0 

20 

E0 

20 

42E8 

F6 

4E 

80 

54 

03 

B9 

36 

4F 

4080 

A2 

7F 

9A 

20 

8C 

48 

C9 

2E 

41B8 

D0 

F3 

F0 

lA 

8E 

59 

03 

20 

42F0 

8D 

55 

03 

A9 

00 

A0 

05 

0E 

4088 

F0 

F9 

C9 

20 

F0 

F5 

A2 

24 

41C0 

5F 

48 

90 

D6 

9D 

65 

03 

E8 

42F8 

55 

03 

2E 

54 

03 

2A 

88 

D0 

4090 

DD 

90 

4F 

D0 

13 

8D 

49 

03 

4ice 

20 

A4 

49 

F0 

09 

20 

57 

48 

4098 

8A 

0A 

AA 

BD 

B5 

4F 

85 

FB 

41D0 

90 

C8 

E0 

20 

D0 

EE 

8E 

4A 

40A0 

BD 

B5 

4F 

85 

FC 

6C 

FB 

00 

41D8 

03 

20 

AE 

45 

A2 

00 

A0 

00 

4300 

F6 

69 

3F 

20 

02 

FF 

CA 

D0 

40A8 

CA 

10 

E5 

4C 

60 

40 

A2 

02 

41E0 

Bl 

FB 

DD 

65 

0  3 

D0 

0A 

C8 

4308 

EA 

4C 

38 

49 

20 

E6 

47 

A9 

40B0 

D0 

02 

A2 

00 

84 

FB 

D0 

09 

41E8 

E8 

EC 

4A 

03 

D0 

F2 

20 

68 

4310 

03 

20 

9E 

43 

A0 

2C 

4C 

3C 

40B8 

B4 

FC 

00 

03 

EE 

56 

03 

D6 

41F0 

41 

20 

IF 

49 

20 

7C 

41 

80 

4318 

45 

20 

F9 

FD 

A9 

3C 

80 

13 

40C0 

FC 

D6 

FB 

60 

A9 

00 

8D 

4E 

41F8 

E3 

20 

2B 

44 

20 

F0 

40 

90 

4320 

91 

20 

3A 

43 

A9 

FF 

SD 

12 

40C8 

03 

20 

13 

42 

A2 

09 

20 

33 

4328 

91 

A5 

FB 

A0 

18 

20 

34 

43 

40D0 

49 

CA 

00 

FA 

60 

A2 

02 

B5 

4330 

A5 

FF 

A0 

14 

8D 

10 

91 

8C 

40D8 

FA 

48 

BD 

53 

03 

95 

FA 

68 

4200 

0D 

A0 

2C 

20 

C4 

40 

20 

6F 

4338 

11 

91 

A0 

ic 

8C 

11 

91 

60 

40E0 

9D 

53 

03 

CA 

D0 

Fl 

60 

AD 

4208 

42 

20 

El 

FF 

D0 

EE 

20 

B6 

4340 

20 

54 

48 

85 

FF 

20 

AE 

45 

40E8 

54 

03 

AC 

55 

03 

4C 

F4 

40 

4210 

45 

D0 

8A 

20 

2D 

49 

20 

F8 

4348 

20 

6E 

41 

20 

7C 

41 

20 

IC 

40F0 

A5 

FD 

A4 

FE 

38 

E5 

FB 

80 

4218 

47 

20 

38 

49 

20 

C9 

4D 

48 

4350 

43 

AD 

49 

03 

0A 

08 

90 

17 

40F8 

53 

03 

98 

E5 

FC 

A8 

0D 

53 

4220 

20 

CF 

42 

68 

20 

E6 

42 

A2 

4358 

Al 

FB 

8D 

10 

91 

78 

A9 

C4 

4228 

06 

E0 

03 

D0 

14 

AC 

4D 

03 

4360 

8D 

19 

91 

A9 

3C 

8D 

11- 

91 

4230 

F0 

0F 

AD 

58 

03 

C9 

E8 

Bl 

4368 

A9 

20 

2C 

ID 

91 

F0 

FB 

20 

4100 

03 

60 

A9 

00 

F0 

02 

A9 

01 

4238 

FB 

B0 

ID 

20 

65 

42 

88 

00 

4370 

3A 

43 

58 

8E 

12 

91 

A9 

0C 

4108 

3D 

57 

03 

20 

CB 

47 

20 

AE 

4240 

Fl 

0E 

58 

03 

90 

0E 

BD 

E9 

4  378 

8D 

11 

91 

AD 

10 

91 

28 

B0 

4110 

•45 

20 

F0 

40 

20 

21 

48 

90 

4248 

4E 

20 

99 

45 

BD 

EF 

4E 

■F0 

4118 

18 

20 

E7 

40 

90 

7F 

20 

59 

4250 

03 

20 

99 

45 

CA 

00 

D2 

60 

4120 

41 

E6 

FD 

D0 

02 

E6 

FE 

20 

4258 

20 

7B 

42 

AA 

E8 

D0 

01 

C8 

4380 

04 

10 

02 

81 

FB 

Cl 

FB 

F0 

4128 

IF 

49 

AC 

56 

03 

00 

6E 

F0 

4260 
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Three  Notes 
On  VIC  Mrcromon 

Using  ihe  VIC  Mtcromon  tape  commands  L, 
S,  and  V  on  a  VIC-20  with  3K  of  RAM  installed 
at  $400  to  $FFF  will  result  in  overwrite  of 
.  $400  to  $438  with  file  header  characters 
(blanks).  This  is  due  to  the  tape  buffer  being 
relocated  to  $375  while  in  VIC  Micromon 
from  the  normal  $33C.  The  normal  VIC 
cassette  commands  will  work  properly  and  not 
overwrite  this  area  when  you  EXIT  from  VIC 
Micromon,  This  is  because  VIC  Micromon 
restores  the  tape  buffer  pointer  value  to  $33C 
when  an  EXIT  is  done.  This  problem  does 
not  occur  if  the  3 K  RAM  at  $400  to  |FFF  is 
not  installed. 

If  the  I  (Initialize  memory  and  screen  pointers) 
command  was  used  in  VIC  Micromon  and 
you  EXIT,  then  the  RUX7STOP  plus 
RESTORE  should  be  used  in  addition  to  the 
NEW  coiTimand  to  clean  up  the  BASIC 
environment. 

.■\ny  binary  image  saved  on  cassette  tape  with 
the  VIC  Micromon  "S"  command  can  be 
loaded  in  the  normal  VIC-20  BASIC  environ- 
ment by  using  the  command:  LOAD"  ",1,1 
which  looks  for  the  next  program  on  tape  and 
LOADs  it  into  the  same  part  of  memory  that  it 
came  from  (see  page  9  of  VIC-20  Programmer's 
Reference  Guide). 

Checksum 

There's  a  good  amount  of  typing  to  do  to 
enter  the  VIC  Micromon  program.  Use  the 
following  BASIC  program  (after  you've 
SA  V'Ed  a  copy  of  your  efforts)  to  locate  any 
errors  you  might  have  made. 


Program  3;  VIC  Micromon  Checksum 

10    DATA    12915,16867,15061,13732,14507,13829,1 

3801,12813,15027,13920 
20   DATA   14355,11977,11877,13583,11338,15173,1 

2337,14852,14051,15723 
30   DATA   13442,14047,14746,15059,13134,15848,1 

5858,17856,13327,8655 
40    DATA    12171,10231 
100   Q=16384 
110    F0RBL0CK=1T032 
120    FORBYTE=0TO127 
130    X=PEEK(Q+BYTE) :CK=CK+X 
140   NEXTBVTE 
150    READSOM 
160    IFSUMOCKTHENPRINT"    ERROR    IN    BLOCK    #"BLOCK 

:GOTO170 
165    PRINT"  BLOCK'BLOCK"    I 

S    CORRECT" 
170   CK=0:Q=Q+128  _. 

180    NEXT   BLOCK  Q 
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For  the  Atari  800  with  810  disk  drive,  this  is  a  quicker 
and  simpler  method  of  housecleaning  diskettes. 


Purge 


Al  Casper 
Saukville,  Wl 


It's  summertime;  free  time  for  my  Atari  800  is  now 
carefully  rationed.  One  of  my  favorite  cliores  u.sed 
to  be  clearing  files  off  my  diskettes,  making  room 
for  new  programs  and  files.  Of  course  I'm  kidding; 
I  dreaded  purging  diskelles.  First  you  had  to  load 
DOS  and  wait.  File  names  had  to  be  carefully  en- 
tered, and  finally  the  DELETE  D:SLOW  ?  Y  or  N 
had  to  be  dealt  with.  You  also  had  to  add  one 
more  step  if  the  tile  was  locked,  or  do  it  over  from 
the  start  if  you  made  a  mistake.  Repeat  the  above 
steps  for  each  file  you  want  deleted,  and  the  entire 
process  can  easily  take  twenty  minutes  per  diskette. 
Purge  was  written  to  make  this  job  fast  and  easy, 
freeing  yoiu'  valuable  time  for  other  things. 

Free  Directory 

When  Purge  is  finished  clearing  your  diskette,  a 
directory  is  printed  on  the  screen.  The  directory 
has  two  advantages  over  the  DOS  directory.  First 
you  do  not  need  to  load  DOS  to  use  it.  Second,  the 
files  are  printed  in  two  columns,  allowing  twice  as 
many  files  to  be  displayed  before  they  start  scrolling 
off  the  lop  of  the  screen. 

The  program  is  written  in  two  short  sections 
which  makes  it  easy  to  save  the  "DIR"  (Section  A) 
as  a  separate  program.  The  REMarks  at  the  end  of 
section  A  will  explain  this  in  more  detail.  I  keep  a 
copy  of  "DIR"  on  each  of  mv  diskettes.  It  requires 
only  three  sectors  of  disk  space,  well  worth  the  time 
it  can  save  you.  I  also  have  a  LISTed  version  of 
"DIR"  on  file  named  "EDIR."  I  simply  ENTER 
"DiEDIR"  with  any  program  I  happen  to  have  in 
memorv.  The  high  line  ntmibers  will  almost  never 
cause  a  conflict,  just  type  GOTO  32 1 00  for  a  direc- 
tory listing.  "DIR"  will  now  be  a  part  of  the 
program. 

To  use  Purge,  simplv  load  the  program,  insert 
the  diskette  to  be  purged  into  disk  drive  one, 
and  type  RUN.  One  at  a  time  the  files  on  that 
diskette  will  be  displayed  on  the  screen.  Pressing 
RETURN  will  display  the  next  file.  When  an  un- 


wanted file  is  displayed,  press  CONTROL  "P"  to    , 
purge  it.  This  process  continues  until  all  the  files 
have  been  displayed.  Don't  panic  if  you  make  an 
error  along  the  way;  just  press  BREAK  and  start 
over.  The  purging  takes  place  after  all  the  files 
have  been  displayed  and  only  if  you  press  "P",  as 
prompted  on  the  screen.  You'll  hear  a  lot  of  action 
from  the  disk  drive  as  the  purging  is  taking  place. 
The  length  of  this  operation  varies  with  the  number 
and  length  of  files  being  deleted. 

XIO  Examples 

The  following  is  a  line  by  line  description  of  my 
program,  f  his  will  be  of  most  interest  to  program- 
mers with  limited  experience  working  with  disk 
operations.  The  XIO  feature  is  the  key  to  Purge. 
Writing  this  program  in  BASIC  would  have  been 
very  difficult  without  XIO.  Note  that  the  program 
listing  does  not  have  all  the  lines  in  correct  order. 

Line  32100  This  special  OPEN  will  allow 
inputs  from  the  disk  directory.  The  "*.*"  in 
the  file  name  is  the  same  as  a  wildcard  in  DOS. 
Line  32102  The  TRAP  is  very  u.seful.  In  this 
case  it  will  detect  the  EOF  (end  of  file),  treat  it 
as  an  error,  and  end  the  inputs. 
Line  32104-32106  These  are  the  INPUT(s) 
from  the  directory.  The  directory  is  printed  in 
two  cohmins. 

Line  321 10-321 15  The  file  is  CLOSEd,  and 
the  program  goes  into  an  endless  loop  to  pre- 
vent possible  information  from  scrolling  off 
the  screen. 

Line  32000  Another  TRAP  for  EOF.  The 
keyboard  (K:)  is  OPENed  I'or  input. 
Line  32004    I  he  OPEN  is  again  to  the 
directory. 

Line  32006  One  at  a  time  each  directory 
entry  is  INPUT  and  tested  for  "FREE  SEC- 
TORS," which  would  be  the  last  entry.  The 
entry  is  then  printed  on  the  screen. 
Line  32008  The  program  waits  for  an  input 
from  the  keyboard.  A  chime  sounds  and  slows 
things  a  bit. 

Line  32010   If  a  purge  was  requested,  the 
file  name  is  created  from  the  directory 
information. 

Line  32012  The  file  name  is  saved  in  a  larger 
string  for  later  purging. 
Line  32016-32017  Blank  spaces  have  to  be 
removed  from  the  file  name  before  they  can 
be  unlocked  and  deleted. 
Line  32018    I  he  XIO's  perform  unlock  and 
delete  just  as  if  you  were  using  DOS. 
Line  32030   Files  are  CLOSEd,  and  the  "DIR" 
routine  will  follow. 
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Program  1:  Section  A:  DIR 

32050     REM     SECTION         (A)         DIR 

32055     REM 

32060     REM     WHe^f     FINISHED     TYPING     THIS     S 

ECTION     SAVE      IT     WITH     THE     FILE     NA 

ME        ' D: DIR' . 
32065     REM    ALSO     LIST     IT     TO     THE     DISKETT 

E     WITH     THE    FILE     NAME  'D:EDIR' 

32067     REM     'EDIR'     CAN     THEN     BE     ENTERED 

AT    ANY     TIME     TO     ATTACH     A     'DIR- 
3206S     REM     TO     YOUR     PR06RAM     TO     BE     CALLE 

D     WITH     A     'GOTO     32100'. 
32070     REM     THEN     CONTINUE     ADDING     SECTIO 

N      tB)         TO     SECTION     (A) 
32100     OPEN     #5, 6, 0. "D: *. »" 
32102     CLR     :GRAPHICS    0:POKE     82,1:DIM     E 

NT*  (17)  STRAP     32110:?     :?     "  ■■ESJaC 


32104     INPUT     #5,ENT«:?     ENT*;"  "; 

32106     INPUT     #5, ENT*:?     ENT«:SOTO     32104 
32110    CLOSE    #5:7     :?     "  BBBBHEIESBBBBBBBBQ 

[i:ilSaHli:[SS[i:t^BBBBB[^[I[EBBB"  ;  :  POKE    82 

,2 
32115    GOTO    32115 


Program  2:  Section  B:  Purge 


PURGE 


31900     REM     SECTION         (B> 

31910     REM 

32000     TRAP     32013:0PEN     #4 , 4 . O , "K : " : D I M 
E*(17) ,S*(50  0) , PS*( 14) : X=l: Y=14 


32002     GRAPHICS     0:?     "<:D0WN>T0     PURGE":? 
"{DOWN3-AFTER     EACH     FILE     DISPLAY 

ED     PRESS":?     "CONTROL-P     TO     DELET 

E     OR  PRESS     RETURN" 

32004     ?     "TO     CONTINUE" : OPEN     «5,6,0,"D: 

».  «" 

32006  INPUT     #5,E«:P0SITiaN     2,10:IF     E* 
(S,16)<>"FREE     SECTORS"      THEN     ?     E 

«:?     :?     "BECEOECl"  ;  :  GOTO     32O08 

32007  GOTO     32013 

32008  GET     #4,K:IF     K<>16     THEN     POSITION 

2,12:?     "     CHOICE         " : FOR     Q=15     TO 
0     STEP     -0.2:SOUND     0,2O,10,Q;NE 

XT     Q:GOTO     32006 
320 lO     PG* (1,2)="D: ":PG*(3, 10)=ES(3, 10 

)  : P6* ( 1  1  ,  1 1 ) ="  .  ": PG4  (12,  14) =E« ( 

11,13) 
32012     S*  ()(  ,  Y)  =PG*:  X  =  X  +  14:  Y  =  Y  +  14;F0R     Q 

=15     TO     0     STEP     -0.2:S0UND     0,40,1 

0,Q:NEXT     Q:GOTO     32006 
320  13    POSITION    2,15:?    "  EE-tiaaBSBDEBECEE 

I?[l";:FOR     D=l     TO     120:P0KE     764,25 

5:NEXT     Q:GET     #4,K:IF     K=80     THEN 

32015 

32014  GOTO     32020 

32015  X=l  : Y=14: S  =  0 

32016  TRAP     32020: PQ«=S* ( X, Y) : FOR     0=1 
TO     13:S=S+1:IF     PG*(S.S)="     "     THE 
N    PG* (S, 14) =PG« (S+1 . 14) :S=S-1 

32017  NEXT     D 

32018  XIO  36, #3,0, 0,P6*: X lO  33, #3, 0,0 
, PG*: X=X+14: Y=Y+14: S=0: GOTO  320 
16 

32020     CLOSE    #4: CLOSE     «5  S 
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Written  for  the  Apple  II  and  Apple  II  Plus,  this  article 
explains  the  sounds  of  the  Apple,  with  special  attention  to 
its  A'lusic  routine. 

Apple  Sounds 

Michael  P.  Antonovich 
Wyomissing,  PA 

When  you  are  writing  software  for  the  Apple  II, 
are  you  afraid  to  add  soinid  to  your  pn^grani  be- 
cause you  feel  that  it  is  too  hard  or  that  you  have  a 
tin  ear?  I  have  tested  many  Apple  programs,  and 
those  which  incorporate  soimd,  quality  graphics, 
and  user-friendly  input  are  often  the  ones  which 
stand  out  in  my  mind.  If  you  haven't  been  using 
sound,  read  on  and  see  how  easy  Apple  sounds 
really  are. 

When  yoti  bought  your  Apple  II,  you  received 
a  chip  called  the  Programmer's  Aid  already  plugged 
into  your  motherboard.  This  c\\\\i  (a  ROM  -  Read 
Only  Memory)  contains  a  group  of  utilities  for  the 
Integer  BASIC  program.  Some  of  you  probably 
have  the  Apple  II  Plus  rather  than  an  Apple  II. 
However,  don't  stop  reading  if  yoti  bought  the 
Language  Card. 

Maybe  vou  have  never  looked  at  what  the 
Programmer's  Aid  does.  II' you  have,  you  noticed  a 
utility  called  the  Music  routine.  The  Music  routine 
lets  vou  create  music  with  the  options  of  changing 
the  note's  pitch,  duration,  and  timbre. 

To  play  a  note,  you  have  to  POKE  three  items 
into  memory  before  you  can  call  the  Music  routine. 
The  first  item  is  the  timbre.  Pimbre  will  make  the 
same  note  sound  slighdy  different,  but  you  have 
only  five  possible  timbre  selections.  They  are:  2,  8, 
16,  32,  and  64.  The  timbre  you  want  must  be 
POKEd  into  decimal  memory  location  765  as 
follows; 

POKE  765,32 

Timbre  32  will  give  vou  the  cleanest  notes  over  the 
Apple's  range. 

The  second  item  \oti  need  to  store  is  the  note's 
diu-ation.  A  decimal  value  from  1  to  25a  can  be 
POKEd  into  decimal  address  766  to  produce  short 
to  long  notes,  respectively.  A  value  of  170  will 
result  in  a  note  of  approximately  one-second  dura- 
tion. The  POKE  command  is: 

POKE  766,170 

Third,  you  must  select  the  note  which  you 
want.  The  note  decimal  values  can  range  from  I  to 
50,  with  I  being  the  low  end  of  the  scale.  The  num- 
bers are  based  on  a  chromatic  scale.  Values  of  the 
notes  above  50  will  result  in  a  random  note  selection. 


Middle  C  corresponds  roughly  to  the  POKE: 

POKE  767,32 

Finally,  you  are  ready  to  play  the  note.  To  do 
this,  voti  must  call  the  machine  language  routine 
located  at  decimal  addre.ss  - 1 0473  or  55063,  using 
a  CALL  statement  as  in: 

CALL -10473 

There!  How  did  that  sound?  Just  one  note,  you  say? 
Well,  the  following  program  lists  alioul  a  dozen 
sounds  made  using  the  above  techniques.  They  are 
by  no  means  the  limits  of  the  Apple's  ability.  Rather, 
they  are  presented  to  whet  your  appetite  so  that 
you  will  try  to  create  some  sounds  on  your  own. 

9  REM   FALLING  SOUND 

10  POKE  766,2:  POKE  765,32;  FOR  1=50  TO  1  STE 

P  -1:  POKE  767,1:  CALL-10473 :NEXTI 

11  END 

19  REM  RISING  SOUND 

20  POKE  766,2:  POKE  765,32:  FOR  1=1  TO  50:  PO 

KE  767,1:  CALL  -10473:  NEXT  I 

21  END 

29  REM  VARIOUS  WHIRLING  SOUNDS 

30  POKE  766,2:  POKE  765,32:  FOR  1=20  TO  30:  P 

OKE  767,1:  CALL  -10473:  NEXT  I 

31  FOR  1=50  TO  10  STEP  -1:  POKE  767,1:  CALL  - 

10473:  NEXT  I:  GOTO  30 

40  POKE  766,2:  POKE  766,32:  FOR  1=20  TO  30:  P 

OKE  767,1:  CALL  -10473:  NEXT  I 

41  FOB  1=30  TO  20  STEP  -1:  POKE  767,1:  CALL  - 

10473:  NEXT  I:  GOTO  40 

50  POKE  766,2:  POKE  765,32:  FOR  1=10  TO  40:  P 

OKE  767,1:  CALL  -10473;  NEXT  I 

51  FOR  1=30  TO  20  STEP  -1:  POKE  767,1:  CALL  - 

10473:  NEXT  I:  GOTO  50 

59  REM  WARNING  SIREN 

60  POKE  766,2:  POKE  765,32:  FOR  1=1  TO  100:  P 

OKE  767,40:  CALL  -10473:  NEXT  I 

61  POKE  766,4:  FOR  1=30  TO  20  STEP  -1;  POKE  7 

67,1:  CALL  -10473:  NEXT  I 

62  FOR  1=10  TO  40:  POKE  767,1:  CALL  -10473  NE 

XT  I:  GOTO  60 

64  REM  LIGHT  SABER 

65  POKE  766,2:  POKE  765,32:  FOR  1=1  TO  100:  P 

OKE  767,1:  CALL  -10473:  NEXT  I 

66  FOR  1=10  TO  40:  POKE  767,1:  CALL  -10473:  N 

EXT  I 

67  FOR  1=30  TO  20  STEP  -1:  POKE  767,1:  CALL  - 

10473:   NEXT  I:  GOTO  65 
6  9  REM    PADDLE  0  CONTROLLED  MOTOR 
70  POKE  766,2:POKE  765,32;POKE  767 , 140 :CALL-1 

0473:FOR  1=1  TO  PDL{ 0) :NEXTI :GOTO70 

79  REM   PADDLE  CONTROLLED  SOUNDS 

80  POKE  766,  PDL  (1):  POKE  765,32:  POKE  767,  ~ 

PDL  (0):  CALL  -10473:  GOTO  80 

89  REM   RANDOM  NOISE 

90  D=64 

91  POKE  766,2:P0KE  765,D:POKE  767,100:CALL  -1 

0473:D=D/2:IF  D<1  THEN  D=64:GOT091 

99  REM   ALIEN  SPACESHIP  SOUNDS 

100  D=64 

101  POKE  766,2:POKE  765,D:POKE  767 , 150 :CALL-10 
473:D=D/2:IF  D<1THEN  D=64:GOTO101 

110  D=2 

111  POKE  766,2:POKE  765,D:POKE  767 , 150 :CALL-10 
473:D=D*2:IF  D>64  THEND=2;G0T0111 

199  REM   MORE  SOUNDS 

210  POKE  766,2:POKE  765 , 32 : FORI=50TO1STEP-1 : PO 

KE767, I :CALL-10473:NEXT  I:GOTO210 
220  POKE  766,2:POKE  765,32:FOR  1=1  TO  50:POKE  " 

767,I:CALL  -10473:NEXT  I :GOTO  220  ^ 

999  END  *» 
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A  quick  way  to  verify  cassettes,  a  survey  of  languages 
available  for  the  Atari,  and  a  fix  for  a  bug  in  Atari's  RS- 
232  handlers. 

Insight:  Atari 

Bill  Wilkinson 

Opimized  Systems  Soflwore 

Cupertino,  CA 


Well,  I  didn't  quite  make  it.  I  was  trying  to  have  a 
cassette  verify  progi-ani  d(jne  in  time  for  this 
month's  colimin,  but  the  pressures  of  writing  a 
couple  of  sections  tor  the  new  COMPUTEI's  Book  of 
Atari  Graphics,  prcjducing  three  major  new  OSS 
products,  and  answering  literally  hundreds  of 
phone  calls  got  to  me.  So,  wait  for  next  month.  But 
in  the  meantime,  at  least  1  have  a  quickie  verify 
method  that  might  keep  the  frustrations  away  for  a 
riKMith. 

Quick  And  Dirty 

One  of  the  major  flaws  of  the  Atari  computers  has 
ahvavs  been  the  lack  of  a  cassette  verify  capability. 
But  there  is  an  almost  effortless  way  to  simulate 
this  missing  capability. 

The  secret  lies  in  the  fact  that,  because  of 
Atari's  superior  operating  system  and  because 
BASIC  interfaces  properly  to  it,  you  can  LIST  to 
any  file  or  device.  So,  when  you  aie  ready  to  save 
your  program  to  cassette,  do  not  use  CSAVE.  In- 
stead, Use  LIST"C:"  to  produce  an  ATASCII 
listing  on  the  cassette,  llien  you  can  re\v'ind  the 
tape  and,  without  deleting  or  changing  the  program  in 
memory,  enter  the  following  direct  statements: 

DIM  Q$(256)  :  OPEN  #1,4,0,"C:" 

FORQ=  TO  100000:INPUT#1,Q$:PRINTQ$: 

NEXTQ 

Do  you  see  the  reason  for  the  trick?  Atari 
makes  no  distinction  between  a  listing  file  and  a 
data  file,  eveti  on  a  cassette,  so  we  can  simply  read 
the  listing  as  data  and  print  what  we  read  on  the 
screen.  If  what  appears  on  the  screen  is  correct,  the 
cassette  was  recorded  correctly.  Incidentatly,  the 
FOR/NEXT  loop  is  only  needed  so  that  we  can 
enter  the  statements  in  direct  mode  (without  line 
nimibers).  The  loop  will  execute  more  times  than 
there  are  lines  in  the  file,  but  the  end  of  file  error 
will  stop  the  process  anyway.  (And  it  is  a  good  idea 
to  type  "END"  after  getting  the  end  of  file  error.) 

For  the  adventuresome,  there  might  be  an 
even  easier  way.  After  using  the  LIST"C:".  simply 
rewind  the  tape  and  type  ENTER"C:".  Remember, 


ENTER  does  not  erase  the  program  in  memory, 
but  instead  merges  the  filed  program  with  the 
current  one.  But  in  this  case,  since  the  two  programs 
are  the  same  (if  the  file  was  recorded  correctly),  the 
ENTER  should  have  no  visible  effect.  If  there  is  an 
error  in  the  tape,  the  ENTER  will  simply  hall  and 
no  harm  will  be  done.  Theoretically.  In  truth,  it  is 
possible  that  one  line  could  be  destroyed  (if  it  were 
partially  ENTERed  from  one  tape  block  and  then 
blew  up  in  the  next  block).  I  have  not  tested  this 
exhaustively,  so  use  it  at  your  own  risk. 

Foreign  Languages 

What  is  the  Atari  language?  What  is  the  best  lan- 
guage for  doing  the  most  things  with  an  Atari 
computer?  Is  there  such  a  thing?  There  may  be  no 
good  answers  to  these  questions,  but  trying  to 
answer  them  may  prove  interesting,  so  let's  give  it  a 
shot. 

The  Atari  now  has  a  respectable  complement 
of  languages  available  for  it.  I  will  list  those  I  know 
of  here  and  I  must  apologize  in  advance  for  any 
omissions.  The  listings  within  each  category  are 
roughly  in  order  of  date  of  introduction  of  the 
product.  An  asterisk  indicates  a  product  no  longer 
actively  adverused,  so  check  with  the  publisher  for 
availability. 

Assemblers 

(Cassette- Based  Assembler  -  Quality  Software* 

As.sembler/Editor  Cartridge-  Atari,  Inc. 

EASMD  (Edit/.^SseMble/Debug)  -  OSS,  Inc.* 

DATASM/65  -  Datasoft* 
Macro  Assemblers 

MAE  (Macro  Assembler/Editor)  -  Eastern 
House 

Macro  Assembler  -  ELCOMP 

AMAC  (Atari  MACro  assembler)  -  Atari,  Inc. 

MAC/65  -  OSS,  Inc. 
Interpreters 

Atari  BASIC -Atari,  Inc. 

BASIC  A#- OSS,  Inc. 

LISP -Datasoft 

PILOT- Atari,  Inc. 

tiny  c-OSS,  Inc. 

.Microsofi  BASIC- Atari,  Inc. 
Pseudo-Compilers 

QS  FORTH  -Quality  Software 

Atari  FORTH  -  Atari  Program  Exchange 

pns  FORTH  -  Pink  Noise  Studios 

PASCAL  — Atari  Program  Exchange 

Va I  Forth  -  Valpar 
Compilers 

PASCAL-  Atari  Program  Exchange 

C/65  -OSS,  Inc. 

I  admit  I  hesitated  over  classifying  FORTH  as 
a  pseudo-compiled  language,  but  I  was  trying  to 
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Over  thirty  years  of  down-to-earth  experi- 
ence as  a  precision  parts  manufacturer  has 
enabled  Star  to  produce  the  Gemini  series 
of  dot  matrix  printers— a  stellar  combina- 
tion of  printer  quality,  flexibility,  and  reliabil- 
ity. And  for  a  list  price  of  nearly  25%  less 
than  the  best  selling  competitor. 

The  Gemini  10  has  a  10"  carriage  and 
the  Gemini  15  a  151/2"  carriage.  Plus,  the 
Gemini  15  has  the  added  capability  of  a  bot- 
tom paper  feed.  In  both  models,  Gemini 
quality  means  a  print  speed  of  100  cps,  high- 
resolution  bit  image  and  block  graphics, 
and  extra  fast  forms  feed. 

Gemini's  flexibility  is  embodied  in 
its  diverse  specialized  printing 
capabilities  such  as  super/ 
sub  script,  underlining,  back-       ' 
spacing,  double  strike  mode 
and  emphasized  print  mode.  An- 
other extraordinary  standard        micron 


m 


feature  is  a  4k  buffer  (with  an  additional  4k 
on  the  serial  board).  That's  twice  the  mem- 
ory of  leading,  comparable  printers.  And 
Gemini  is  compatible  with  most  software 
packages  that  support  the  leading  printers. 

Gemini  reliability  is  more  than  just  a 
promise.  It's  as.concrete  as  a  180  day  war- 
ranty (90  days  for  ribbon  and  print  head),  a 
mean  time  between  failure  rate^of  5  million 
lines,  a  print  head  life  of  more  than.1  million 
characters,  and  a  100%  duty  cycle  that      . 
allows  the  Gemini  to  print  continuously.  1 
Plus,  prompt,  nationwide  service  is  readily 
available.  ^ 

So  if  you're  looking  for  an  incredibly  ^ 
A     high-quality,  low-cost  printer 
'  ^     that's  out  of  this  world,  look 
,    J^     to  the  manufacturer  with  its 

feet  on  the  ground— Star  and 
®  the  Gemini  10,  Gemini  15  dot 

inc  matrix  printers. 


/^^ 


imary  standard        micronici'inc  mainx  printers. 

MAKING  A  NAME  FOR  OURSELVES 

1120  Empire  Central  Place,  Suite  216,  Dallas,  TX  75247 
For  more  information,  please  call  Bob  Hazzard,  Vice  President,  at  (214)  631-8560. 
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group  the  products  by  speed  and  space  considera- 
tions. Technically,  FORTH  is  a  "threaded"  lan- 
guage, but  that  doesn't  imply  anything  about  its 
implementation.  Besides,  I  love  to  bug  the  FORTH 
aficionados.  Anyway,  to  proceed. 

The  assemblers  grow  more  numerous  almost 
monthly,  and  it  is  obvious  that  most  serious  graphics 
work  for  the  Atari  is  still  being  done  in  assembly 
language,  even  though  ihc  6502  has  one  of  the 
strangest  assembly  languages  in  existence.  (There 
u.sed  to  be  others  far  stranger,  but  they've  either 
died  out  or  been  relegated  to  the  dedicated  con- 
troller market.  You  knov^'  you're  an  old-timer  if 
you  ever  used  a  4004,  PPS-4,  PPS-8,  8008.  F-8, 
2650,  COPS,  TH  000,  etc.) 

Of  course,  Macro  Assemblers  are  a  step  in  the 
right  direction,  but  I  ha\e  yet  to  see  any  6502 
asseml^ler  system  done  "right,"  with  relocatable  a)id 
linkable  object  modules,  a  symbolic  debugger,  and 
more.  Yet.  For  ilioseof  you  not  familiar  wiih  macro- 
assembly  techniques,  I  should  point  out  that  old 
macro  hackers  usually  build  up  a  librar)  of  their 
favorite  macros  and  can  easily  plug  together  .several 
variations  on  a  titility  program  (for  example)  by 
simply  picking  and  choosing  from  their  assortment 
of  macros. 

I  don't  really  want  to  explore  this  subject  in 
depth  right  now,  but  I  would  like  to  point  out  that, 
using  some  -  or  at  least  one  -  of  the  currently 
available  macro  assemblers  for  the  Atari,  you  can 
write  assembly  language  programs  that  look  like 
this: 

OPEN     I,8,0,"D:NEWFILE" 
LOOP 

INPUT     1,LINE 
IFERROR     EXIT 
PRINT    0,LINE 
GOTO     Loop 

EXIT 

It  would  seem  to  me  that  the  percentage  of 
Atari  owners  who  will  successfully  dive  into  assem- 
bly language  i'-  too  small  to  make  any  assembler 
become  tlv   lominanl  Atari  language.  Ciu-rently, 
thotigh   mere  is  no  other  way  to  write  stich  marvels 
as  Eastern  Front,  Frogger,  and  operating  systems. 
So,  at  least  for  many  software  heavyweights,  assem- 
bly is  the  language. 

Compiling  6502  Code 

I'd  like  to  skip  the  interpreters  for  now  and  discuss 
both  kinds  of  compilers.  F'or  starters,  what's  the 
difference  between  a  compiler  and  a  pseudo- 
compiler?  Software  purists  could  argue  this  pomt 
for  days,  but  1  will  tise  a  simple  rule  here:  if  it 
produces  output,  it's  a  compiler.  If  it  produces 
tokens  or  words  which  must  be  interpreted,  it's  a 


pseudo-compiler. 

Now.  C]uite  honestlv,  on  a  6502  there  probablv 
isn't  much  ach  antage  in  one  of  these  ovci-  the  other. 
Generally,  a  pseudo-compiler  produces  fewer 
bytes  of  code,  but  requires  a  relativelv  massive 
rtuitime  support  module  (the  interpreter,  including 
I/O  routines,  etc.).  As  a  rule,  on  most  computers, 
pseudo-compiled  code  will  rtm  slower  than 
compiled  code  because  of  the  overhead  of  the 
interpreter. 

L'nfortimately,  most  conventional  language 
compilers  for  6502-based  machines  will  of  necessity 
produce  large  and  generally  clumsy  code.  Consider 
the  following  statement,  legal,  with  minor  variation, 
in  most  higher  level  languages: 

array(index)  =  value  ; 

Given  that  all  three  \ariables  shown  are  16-bit 
globals,  a  really  good  compiler  for  a  Z80  could 
pioduce  as  few  as  15  bytes  of  code  to  execute  it 
(and  the  one  we  wrote  for  Cromemco  produces 
only  16  bytes). 

A  superb  compiler  for  the  6502  could  produce 
as  few  as  25  byies,  bm  only  if  it  hinv  that  "index" 
vioitld  iKJt  contain  a  value  exceeding  1271  .And,  oh 
yes,  most  pseudo-code  compilers  would  probably 
produce  1 1  or  12  bytes  of  tokens  for  this  same 
code. 

So.  you  see,  even  a  multi-pass  optimizing 
compiler  can  at  best  coax  the  6502  into  using  1 .5  to 
2.5  times  the  amount  of  code  that  a  7.80  needs. 
And,  in  truth,  there  aren't  any  "superb,"  "multi- 
pass," "optimizing"  compilers  yet  available  for  the 
Atari.  So  the  code  generated  will  be  even  bigger, 
perhaps  as  nuich  as  three  U)  four  times  that  needed 
by. a  Z80.  (To  be  fair,  an  "average"  Z80  compiler 
would  produce  25  or  so  bytes  of  code,  itself.) 

So  why  did  we  digress  through  all  of  this? 
Simply  to  show  that  it  is  remarkable  that  there  are 
any  compilers  at  all  for  the  .A-tari.  Of  the  two  com- 
pileis  shown,  the  PASCAL  is  the  moi-e  complete 
language,  but  it  is  a  little  difficult  to  work  with, 
needs  a  huge  support  library,  and  requires  two 
disk  drives.  Still,  since  it  is  an  APX  product,  it  is  a 
remarkable  bargain,  C/65,  on  the  other  hand,  is  a 
subset  of  the  ftill  C  language;  it  is  a  one-pass  com- 
piler (no  optimizing  here,  obviously)  which  pro- 
duces macro  assembly  language  output.  Its  primary 
advantages:  the  assembly  language  can  produce  a 
listing  with  the  original  C  code  interspersed  as 
comments,  it  uses  a  very  small  support  library,  and 
it  can  run  on  a  single  drive.  But  I  think  we  may  not 
have  seen  the  end  of  compiler  efforts  on  the  6502. 

Interpreter  Efficiency 

But  now  we  come  to  my  favorite  topic:  interpreters. 
Despite  its  shortcomings  as  a  compiled-for  machine, 
the  6502  comports  itself  nicely  when  interpreting: 


SWJFTW^RE 


FILE-IT  2  by  Jerry  White 

A  powerful  financial  database 
management  system.  6  user  ^ 
defined  fields  are  created  witli ' 
up  to  5  sub-fields  beneath        ^i 
eacfi  main  field.  Alphabetically 
handles  data  and  also  does 
.  math  computation  on  any 
selected  fields.  Data  files  are 
stored  on  separate  disks  with 
full  field  and  sub-field  sorting 
with  file  merging.  Supports 
up  to  4  drives  including  the 
1 28K  Axlon  Ramdisk.  The  "al- 
ternative" to  more  costly  data- 
base management  systems. 
24K 


DATALINK  by  Tony  Dobre 

Top  rated  by  national  maga 
zine  reviews,  purchased  by 
NASA,  this  ultra-sophisticated 
menu-driven  multioption 
smart  terminal  communica- 
tions package  supports  up- 
loading/downloading in  full- 
duplex  or  simplex  modes. 
Compatable  with  all  the  com- 
mercial services  and  bulletin 
boards  such  as  the  Source 
and  CompuServe,  etc. 


Jetty  White's  MUSIC  LESSONS 

MUSIC  LESSONS  has  every- 
thing you  need  to  know  to 
create  your  own  beautiful 
music  and  a  wide  range  of 
sound  effects  on  your  ATARI 
computer.  This  comprehensive 
tutorial  contains  13  separate 
programs  and  PLAYER  PIANO 
on  2  cassettes  or  1  double 
sided  disk  and  includes  exten- 
sive documentation  complete 
with  program  listings.  32K  DISK 
16K  CASSETTE  (24K  required 
for  PLAYER  PIANO).  $29.95 


SPACE  SHUTTLE  by  Paul  KIndl 

Join  the  crew  of  the  Space 
Shuttle  as  they  prepare  to 
take  the  next  step  into  the 
worid  of  space  travel.  Take 
control  of  the  world's  first 
reuseable  spaceship,  the 
Space  Shuttle,  and  in  an 
accurate  full  graphic  simula- 
tion, place  yourself  in  the 
cockpit.  Pilot  the  Space 
Shuttle  through  take-off  with 
booster  stage  separations, 
orbit,  descent  down  the  glide 
path  and  landing  to  touch- 
down —  complete  with  a 
chase  plane  and  scrolling 
runway  visible  through  the 
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assume  command  throughout 
all  phases  of  the  mission 
aided  by  complete  instrumen- 
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it  is  fast  and  needs  only  relatively  compact  code  to 
implement.  Why?  Simply  because  interpreters 
generally  work  on  "lines"  of  input.  But  if  we  limit  a 
line  to  2;)6  characters  (a  very  reasonable  limitation), 
we  find  that  there  are  several  modes  of  operation 
on  the  6502  that  just  love  working  with  such  short 
character  strings.  (Especially,  of  course,  the  "indi- 
rect indexed"  or  "(zero  page),Y"  instructions.)  The 
truth  of  the  matter  is  that  the  designer  of  a  (i.fiO'i- 
based  interpreter  has  a  lot  of  leeway  in  prescribing 
how  the  language  will  rim  best. 

So  look  at  the  wealth  of  interpreters  available 
already!  With  more  to  come,  I  am  sure.  We  fmd  in 
these  interpreters  the  most  u.sed  of  all  Atari  lan- 
guages, .'\lari  BASIC.  Well,  that's  not  surprising, 
considering  that  it's  essentially  a  required  ingre- 
dient in  an  Atari  system.  But  let's  come  back  to  it  in 
a  moment. 

Naturally.  PILOT  is  here.  It's  a  nice,  simple 
language  which  can  easily  be  interpreted.  It  was 
probabh'  a  jov  to  program;  I  would  have  loved 
being  involved. 

But  there  are  some  real  poweihouse  languages 
here.  also.  LISP  has  traditionally  been  an  interpre- 
ter, the  darling  of  the  Artificial  Intelligence  people. 
And,  finally,  there  is  Microsoft  B.ASIC  and  BASIC 
A  +  .  Quite  honestly,  I  feel  that  these  last  two  lan- 
guages provide  the  best  and  easiest  access  to  the 
Atai  i's  features.  Naturally,  I  am  prejudiced  towards 
basic:  A  +  .  but  the  Mici-o.soli  BA.SK:  has  a  few 
nice  and  unic|ue  features  even  if  it  isn't  quite  as 
easy  to  use. 

What's  The  Atari  Language? 

So,  after  all  thai,  just  what  is  the  Atari  language? 
Well,  I'm  going  to  cop  out  and  say  that  it's  Atari 
BASIC.  Despite  all  the  na.sty  things  said  about  the 
poor  thing,  look  at  all  the  things  written  in  BASIC. 
And  they  work. 

Atari  B.\SIC  is  an  excellent  starting  point.  The 
easiest  next  step  is  BASIC  A  + ,  but  most  people 
won't  have  too  much  trouble  learning  other  alge- 
brai{:  languages,  such  as  PASCAL  or  C.  (the  only 
real  problem  with  these  languages  is  that  debugging 
is  so  much  harder  tiian  with  an  interpreter).  I 
consider  PILOT  and  LISP  useful  languages  in 
their  own  right,  but  imich  of  what  you  learn  in 
them  is  non-transportable  toother  languages. 

Ihe  same  is  true  of  FORTH.  FORTH  en- 
thusiasts would  have  you  believe  that  FORTH  is 
the  only  language  you  will  ever  need.  Nonsense. 
Each  language  has  its  uses,  its  strong  points,  and  its 
failings.  (In  my  opinion,  the  major  failings  of 
FORTH  are  (1)  that  it  operates  independent  of  the 
host  system's  DOS  and  (2)  techniques  learned  in 
FORTH  are  often  non-transportable  to  other 
languages,  becau.se  of  FORTH's  reverse-Polish 


notation.  However,  I  respect  the  language  for  what 
it  is:  a  hacker's  dream  come  true.  And  I'm  a 
hacker.) 

Personally,  I  like  to  collect  languages  the  way 
other  people  collect  games.  Seldom  will  I  find  one 
that  won't  teach  me  something  new  about  how 
computers  can  be  made  to  work.  So  try  .some  "for- 
eign" languages  yourself  soon  and  see  how  much 
fun  they  can  be.  (And  pain  and  trouble  and  frus- 
trating and  educational  and  uplifting.) 

System  Reset  And  The  850 

A  couple  of  times  in  the  past,  I  have  presented  in 
this  colmnn  the  "rules"  for  adding  device  drivers  to 
.4tari  OS.  Well,  would  you  believe  it.  Atari  itself 
broke  the  rules  when  they  implemented  the  850 
(RS-232)  handlers.  The  violation  was  a  minor  one. 
yet  the  consequences  can  be  severe.  To  start  with, 
let's  recap  my  rules: 

1 .  Locale  the  current  value  of  system  LOMEM 
(contents  of  S02E7). 

2.  Load  your  driver  into  memory  and  relocate 
it  to  LOMEM. 

.'^.  Adjust  the  contents  of  LOMEM  to  reflect 
the  memory  being  u.sed  by  yoiu"  driver. 

4.  Add  your  device's  name  and  handler  address 
to  the  handler  table  (HATABS,  at  $031  A). 

5.  Ciet  the  current  value  of  DOSINI  (location 
$()()()C)  and  save  it  somewhei  e  in  \our  handler. 
Piu  vour  own  initialization  address  into 
DOSINI. 

6.  Whenever  your  initialization  routine  is 
called  (i.e..  when  System  Reset  is  pushed  by  a 
user),  first  call  the  initializer  whose  address 
was  in  DOSINI  before  you  changed  it.  Then 
perform  steps  3  and  4  again,  since  Reset  will 
ha\e  changed  LOMEM  and  reloaded  the 
HATABS. 

Now  step  2  is  the  most  difficult  of  these  to 
accomplish,  in  practice,  because  it  is  hard  to  produce 
a  relocatable  module  on  the  Atari.  Many  progiams 
I  have  seen  (and  written)  are  actually  assembled 
absolute  at  a  "known"  good  location.  This  is  okay, 
il  you  are  writing  for  your  own  private  system:  you 
know  what  will  be  loaded  when  and  where.  But  if 
you  are  producing  a  driver  for  sale,  you  really 
should  follow  the  rule  faithfully. 

Atari's  850  drivers  tio,  indeed,  relocate  them- 
selves beautiiully.  They  add  their  name  to  the 
handler  table.  They  adjust  the  system  LOMEM 
pointer.  So  what  do  they  do  wrong?  One  minor 
thing:  they  do  steps  3  and  4  before  they  call  the  old 
initialization  routine  (see  step  6)  instead  oi' after] 

The  result:  the  850  handler  changes  LOMEM 
to  just  above  itself  and  then  calls  the  DOS  inidaliza- 
tion,  wliich  resets  LOMEM  to  just  above  DOS! 
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Thus,  the  RS-232  liandlers  are  not  protected  from 
programs  which  come  in  and  cpdle properly  use 
RAM  starting  at  LOMEM.  Cenerally,  if  you  are 
running  wiih  Atari  BASIC,  this  won't  affect  you, 
since  BASIC  maintains  its  own  pointer  to  I.OMEM 
once  it  is  iniiiaii/cd  at  power  on.  But  if  you  return 
to  DOS  without  MEM.SAV,  or  run  some  assembly 
language  utilitv...  well,  there  are  just  too  many 
cases  where  tliis  litilc/a^.v/wv  can  wipe  you  out. 

I  am  currendy  working  on  a  patch  (ready  by 
nexi  month,  I  hope)  to  the  handler  (to  be  made  via 
the  handler  loader)  which  will  fix  this  problem.  In 
the  nieandme.  it  might  be  a  good  idea  to  have  yoiu- 
programs  check  for  the  existence  of  the  '^R"  name 
in  n  AT'ABS  and  avoid  the  appropriate  amount  of 
memory  if  it  is  found. 

In  December  we'll  have  some  hea\y  assembly 
language  stuff,  what  with  the  patch  to  the  850 
handler  and  the  cassette  verify  routine.  I  hope  to 
return  to  some  more  BASIC  stuff  to  start  off  the 
new  \  ear.  O 
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TI99/4A  Charades 

Our  thanks  to  Sieve  Davis,  author  of  "Charades" 
for  the  I'l  y9-4A  (September  1982.  p.  64),  for 
pointing  out  the  following  typos  in  the  program 
listing: 

831  DATA  SHARP  AS  A  TACK 
1220  CALL  CLEAR 

1330  IF  STATUS  =  0  THEN  1340  ELSE  1350 
1370  RETURN 
1580  CALL  SOUND 

PET  Machine  Language  Compactor 

Authoi  Da\  id  Evans  has  provided  some  readers 
with  a  faster  version  of  his  '(Compactor"  (Julv 
1982,  p.  159).  To  make  all  versions  work  correctly, 
he  suggests  that  the  lollowing  line  be  typed  in  and 
then  the  corrected  version  be  saved  via  the  moniU)r 
(the  start  and  end  addresses  are  .SOSb.S.  SOliTS); 

IF  PEEK  (2461)  =  12  THEN  POKE  2461, 13  © 
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BLOCKDELETE  and  much  more! 
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*  TUTORIALS* 


ASTEROID  MINERS  -  A  unique  game  tutorial.  A  32K  BASIC  game 
utilizing  over  25  players  m  player  missile  graphics,  machme  language 
subroutines,  a  redefmed  character  set.  molliprocessmg  ultlizing  the 
verlical  blank  mierrupi  internal,  and  much  more'  Comes  wirh  a  SHJok 
documenting  each  part  ol  ihe  entire  prijgram,  and  tully  documented 
source  code  for  both  the  BASIC  and  assembly  language  parts  of  the 
program.  Use  these  routines  in  your  own  programs,  These  examples  will 
make  it  easy 
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ALL  MACHINE  LANGUAGE  ARCADE  GAME 
WITH  INTELLIGENT  MONSTERS! 

This  arcade  style  game  is  sure  to  become  an  ATARI  classic. 

Chomper  requires  16K  RAM,  1  joystick  and  nerves  of  steel. 
Available  on  Disk  or  Cassette $29.95 
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THE     COLOR     ACCOUNTANT 


The  Programmer's  Inslitule  introduces  THE  COLOR  ACCOUNTANT,  the  only  complete  personal  fmancial  package 
specifically  designed  for  the  Atari  400/800  computer.  This  unique  package  includes: 

1.  Complete  Checkbook  Maintenance      5.  Payments /Appointments  Calendar        8.  Home  Budget  Analysis 

2.  Chart  of  Accounts  Maintenance  6.  Color  Graph  Design  Package  9.  Decision  Maker 

3.  Income/Expense  Accounts  (graphs  any  files)  10.  Mailing  List 

4.  Net  Worth  Statement  7.  Check  Search 

After  (he  initial  setup,  THE!  COLOR  ACCOUNTANT  requires  less  than  an  hour  of  data  input  each  month. 

The  checkbook  maintenance  program  is  the  key  to  the  entire  package.  Once  your  checkbook  is  balanced,  the  checkbook  summary  file  will 
automatically  update  the  home  budget  analysis,  net  worth,  and  income/ expen.se  statements.  You  can  then  graph  any  file,  record  bills  and 
appointments,  make  decisions,  print  a  mailing  list,  analyze  various  accounts  or  stocks,  and  even  calculate  taxes. 

All  programs  are  menu-driven  and  allow  add/change/deiete.  Each  file  and  statement  can  be  listed  to  screen  or  printer,  and  saved  to  cassette 
or  diskette.  THE  COLOR  ACCOUNTANT  also  comes  with  40  pages  of  documentation  that  leads  you  siep-by-step  through  the  entire  package. 
The  Atari  400/800  requires  24K  for  cassette  and  32K  for  diskette  for  this  package.  (S74.95  ca.ssette,  S79,95  diskellc). 

See  your  local  dealer  or  order  direct. 


The  perlect  supplement  to  THE  COLOR  ACCOUNTANT,  The  Tax  Handler  includes: 

1.  Complete  Form  1040 

2.  Schedule  A  (Itemized  Deductions) 

3.  Schedule  G  (Income  Averaging) 

This  year  let  The  Tax  Handler  prepare  j'ouna-xes  (S24.95  cassette,  S29.95  diskette). 
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ATR8000:  THE  DOUBLE  DENSITY  DISK  INTERFACE  FOR  THE  ATARI®  8Q0/40Q 

The  ATR8000  disk  interface  converts  your  ATARI  800/400  into  a  double  density  business 
machine  ...  at  an  affordable  price.  The  ATR8000: 

•  Comes  with  16K  RAM  for  disk  and  printer  buffer  memory.  A  64K  upgrade  is  available. 

•  Operates  with  standard  SVa"  or  8"  drives  (8"  drives  require  a  special  cable). 

•  Has  a  Z80  4  MHz  controller. 

•  Gives  dual  processor  flexibility:  Z80  or  6502. 

•  Comes  standard  with  both  a  serial  and  a  parallel  port. 

•  With  the  addition  of  OSA+  DOS,  Version  4,  the  ATR8000  is  a  double  density  system 

that  doubles  disk  storage  capacity. 

•  Is  software  compatible  with  existing  ATARI  software. 

•  Is  CP/M  compatible  (with  the  64K  upgrade). 


Parallel  or  serial 
printer  cable      $29.00 
5V/'  drive  cable  $35,00 
8"  drive  cable    -Call- 


PRICING:  ATR8000  $499.95 

64K  Upgrade  -Call- 
OSA+  Version  4  $49.95 
5V/'  drive  $399.95 

CONTACT: 

SOFTWARE  PUBLISHERS,  INC. 

2500  E.  Randoi  Mill  Rd.,  Suite  125 
Arlington,  TX  76011 
(817)  469-1181 

ATARI  is  a  registered  trademark  of  ATARI,  Inc. 

CP/M  is  a  registered  trademark  of  Digital  Research,  Inc. 
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Here'^  an  I'xpert's  explanation  of  how  to  telecommunicate 
with  the  help  of  machine  language. 

A  Monthly  Column 

Machine 
Language: 

Seriol  Communications 


Jim  Butterfield 
Associate  Editor 


So  you  want  to  communicate?  If  you  want  to  reach 
another  device  or  computer  over  a  distance  of  20 
feet  or  so,  you  can  string eiglu  wiies  or  more  and 
spit  out  all  eight  bits  of  a  byte  at  one  time.  But  to  go 
across  town  or  around  the  world,  you'll  have  to 
send  one  bit  at  a  time,  one  behind  the  other.  That's 
serial  tnmsmi.ssion. 

We'll  take  a  small  part  of  the  t onmumicalions 
interface  -  the  pan  ihai  changes  the  computer's 
bytes  into  serial  and  back  -  and  discuss  the  machine 
language  approach. 

What  Is  It? 

Mom  small  computers  run  cheir  communications  at 
a  modest  speed,  .say  3(H)  bits  per  second.  (Don't  say 
"baud":  it  has  a  special  meaning  in  telecomnumica- 
tions  and  will  just  get  things  muddled.)  At  this  low 
speed,  we  use  a  type  of  transmission  called  "asyn- 
chronous" (a-SINK-ron-uss).  In  non-technical 
terms,  this  means  send  a  character  when  vou  feel 
like  it,  and  send  nothing  if  you  choose.  This  makes 
it  easy  for  the  .sender:  if  there's  nothing  to  send, 
don't  worry  about  it.  It's  a  little  tougher  for  the 
receiver,  which  must  keep  an  eve  on  the  line  and 
decide  if  there's  a  character  coming  in  or  not. 

The  usual  code  used  for  communications 
characters  is  ASCII.  Some  books  tell  you  that  it's  a 
seven-bit  code.  Don'l  believe  it.  For  conmumicalions 
purposes,  we  send  eight  bits  of  data.  Wait,  there's 
more.  We  have  to  send  a  little  extra  because  of  this 
asynchronous  thing. 

Before  we  send  the  eight  bits,  one  behind  the 
other,  we  must  .send  a  "start  bit."  This  tells  the 
other  end,  "Look  oiu,  there's  a  character  coming!" 
After  we  have  sent  the  start  bit  plus  the  eight  data 
bits,  we  enforce  a  quiet  time  of  one-bit  length.  This 


helps  the  receiving  end  catch  up  in  case  we're 
getting  a  bit  ahead.  This  quiet  time  is  called  the 
"stop  bit,"  and  it's  a  minimum  wail  time  only.  If  we 
don't  have  another  character  to  send,  the  quiet 
time  continues  far  beyond  a  single-bit  time. 

The  receive  end  must  spot  the  start  bit,  and 
then  start  clocking  in  the  eight  bits  of  data  that 
follow  it.  It  can  ignore  the  stop  bit  pause  at  the 
end,  but  might  choose  to  check  that  it's  there  so  as 
to  spot  possible  errors. 

Setting  The  Quiet  Line 

The  outgoing  line  is  often  one  of  the  output  ports. 
We'll  need  to  separate  it  from  the  other  ports,  fo 
set  the  line  to  the  quiet  state  (called  "marking"), 
we'll  probably  want  to  set  the  port  t(}  a  binary  one. 
Let's  assume  that  we're  using  bit  six  of  an  I/O 
register  at  E84F.  We'd  code:  LDA  $E84F:ORA 
#.S40:STA  $E84F  and  the  line  would  now  be  set  to 
the  idle,  marking  state. 

Starting  The  Character 

Suddenly,  we  have  a  character  to  send.  We'll  store 
it  into  location  CHAR,  and  set  a  value  of  8  into 
location  C^OUNIT  to  count  the  bits  as  they  go  out. 
Now  our  job  is  to  send  the  start  bit.  That's  a  zero, 
oi-  s|3acing,  signal.  But  wait!  We  must  decide  about 
the  timing. 

Three  hundred  bits  per  second  works  out  to  a 
timing  of  S, 333  niicro,seconds  per  bit.  That's  the 
value  we  nuist  place  in  our  timer  if  it  counts  in 
microseconds:  3333  or  hexadecimal  0D05.  The 
\alue  might  need  to  be  slightly  adjusted,  but  it's 
close.  We  might  code  a  subroutine: 

SPACE   LAD  SE84F 

AND  #$BF      (clearoutbit) 

STA  $E34F 

TIMER  LDA  #$05 

STA  $E848     (timer  low) 

LDA  #$0D 

STA  $E849     (timer  high) 

WAIT     BIT  $E849     (watch  timer) 

BPL  WAIT 

RTS 

This  routine  will  hang  in  a  stall  loop  until  the 
time  is  up.  It  .seems  inefficient  -  interrupts  could 
do  the  job  more  efllciently  -  but  maybe  we  have 
nothing  better  to  do  anyway  until  the  time  has 
gone  by. 

Sending  The  Bits 

Oiu-  sunt  bit  has  gone.  Now  for  the  eight  bits  of 
OLU-  byte.  Let's  count  clown  with  DEC  COUNT, 
and,  if  all  the  bits  have  gone,  we  can  exit  with  BEQ 
EXIT.  Otherwise,  we  get  the  bit  (low  order  first) 
with  LSR  Cn-IAR,  The  bit  we  want  pojxs  into  the 
Caiiy  flag.  If  the  bit  is  zero  (carry  clear),  we  want 
to  call  subroutine  SPACE  again.  If  the  bit  is  one 
(carry  set),  we  must  call  a  new  subroutine,  MARK: 
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MARK         LDA    $E84F 
AND   #$40 
STA     $E84F 
BNE    TIMER 

The  last  branch  is  unconditional;  the  AND 
guarantees  that  the  Z  flag  is  clear.  This  way,  both 
MARK  and  SPACE  will  time  out  by  one-bit  time. 

The  calling  sequence,  then,  looks  like: 


BITZ            DEC 

COUNT 

BEQ 

EXIT 

LSR 

CHAR 

BCS 

DOMARK 

JSR 

SPACE 

JMP 

BITZ 

DOMARK  JSR 

MARK 

JMP 

BITZ 

What  do  we  do  when  we  have  sent  all  eight  bits 
and  go  to  EXIT?  We  call  JSR  MARK  one  last  time. 
That  clocks  out  the  enforced  pause  and  sets  the 
line  back  to  idle  for  us.  After  this  we  can  look  for 
another  character  to  send,  or  do  other  jobs  if  we 
want. 

One  odd  protocol  note;  many  programs  choose 
to  send  the  enforced  pause  -  the  stop  bit  -  as  the 
in  s(  part  of  a  character.  This  is  OK.  So  long  as  the 
I>ause  is  definitely  sandwiched  in  between  charac- 
ters, it  doesn't  matter  how  you  arrange  it. 

Receiving:  An  Outline 

To  receive,  we  have  a  slightly  more  complex  task  to 
do.  When  the  line  is  idle,  we  must  watch  ii  (on- 
stantly,  since  a  character  might  begin  at  any  time. 
Interrupts  arc  sometimes  used  to  good  effect  here. 

When  the  start  bit  is  spotted,  we  have  a  special 
job  to  do.  At  the  moment  that  we  detect  the  start, 
we're  on  the  edge  of  the  timing.  H  we  dehiyed  one- 
bit  lime,  we  might  be  at  the  beginning  of  the  first 
data  bit,  or  we  might  be  a  shade  early  and  be  at  the 
end  of  the  stop  bit.  This  isn't  satisfactory:  we  could 
read  the  wrong  signal. 

So  instead  of  waiting  one  bit  lime,  IVM^^  micro- 
seconds, we  wait  for  one  and  one-half  times:  5()()() 
microseconds.  That  should  place  us  right  in  the 
middle  of  the  first  bit  timing,  allowing  us  to  take  a 
solid  reading.  For  the  remaining  bits,  we'll  return 
to  a  lime  delay  of  3:^:53,  allowing  us  to  check  each 
bit  smack  in  the  middle  of  its  time. 

We'll  pack  the  bits  together  by  placing  each  bit 
into  the  Carrv  Hag  and  then  doing  a  ROR  to  the 
memory  byte.  And  we'll  tememher  to  coimt.  of 
course.  When  we  receive  the  last  bit,  we  will  time 
out  one  more  bit  time;  that  sliould  place  us  in  the 
middle  of  the  stop  bit.  We  can  now  put  our  as- 
sembled cliaracter  away  and  start  watching  the  line 
for  a  new  character. 

It's  educational  and  economical  to  do  yoin- 
own  communications  interface.  We've  looked  at 
only  one  facet  of  the  job:  changing  the  computer's 


parallel  data  to  a  serial  signal. 

Of  course,  you  could  buy  a  UART  (Universal 
Asynchronous  Receive  Transmit)  chip  to  do  the 
whole  job  for  you,  but  that's  the  easy  way  out.  Or  is 
it?  Last  time  I  put  a  board  together,  my  sports 
jacket  became  a  smoking  jacket.  © 


^t^\  •  DISK-O'MATE 


(Write  for  Price] 
A  must  for  2040/4040  disk  owners.  Write  protect  indicators/ 
switches,  power  indicator  and  error  beeper. 

•"Real  World"  SOFTWARE  (sits^^i 

Word  P(ocessor.  Mailing  List,  Catalog,  Ham  Radio,  Frequency  Counter. 


r-"OLD"  8K  PETs 

I     •  21 14- TO -6550  RAM  ADAPTER  <$i2-s2s| 

I  RoplacD  6550  HAMS  with  low  cost  2114*.  Huod/eds  Soltf-' 

L^^.    •4K  MEMORY  EXPANSION    isib-$«) 

.vMffl^b  Low  cost  memacy  expansion  using  21 14s  (or  bigger  programs. 

m 


OPTIMIZED  DATA  SYSTEMS       

Dept.  C,  P.O.  Box  595  -  Placentia,  CA  92670      ^ 

DlSK-OMAT£  rratfpmarA  Optimized  Da!a  Systems  -  PET/CBM  rratiemark  Cpmmotforg 


Commodore  8032  Software 

SCREEN  CREATION  — program  writes  a  program  which  creates  a 
data  input  screen  utilizing  a  software  simulated  cursor. 
DISCRIMINATES  CHARACTER  TYPES,  (ALPHA.  NUMERIC,  ETC.)  A 
GREAT  PROGRAMMING  TIME  SAVER.      $25.00 

MENU  DRIVEN  PROGRAM  — consists  of  a  power-up  routine, 

system  menu  and  sub  system  menu.  A  great  way  to  organize 

your  business  or  pleasure  programs.  Includes  date  and  time 

accounting.     $30.00 

WORD  PROCESSOR- write,  save  or  recall  letters  or  documents. 

FULL  CURSOR  CAPABILITY.      S18.00 

HANGMAN -put  some  fun  into  your  8032,  This  game  has  over 

100  words  for  you  to  guess. 

CBM  GRAPHICS  USED.      $7,50 


Available  in  disk  or  tape.  lAdd  $2.25  for  disk,  $1,50  for  postage,  PA 
residents  include  6%  sales  tax.) 

PLEASE  SPECIFY  YOUR  SYSTEMS  COMPONENTS  WHERE  APPLICABLE. 
MARTIF  SYSTEMS    PO  BOX  611     WILLOW  GROVE,  PA.  19090 


\ferbatim 

flexible  disks 

Call  Free  (800)  235-4137  for 

prices  and  information.  Dealer 

inquiries  invited.  C.O.D.  and 

charge  cards  accepted. 

PACIFIC 
EXCHANGES 

100  Foothill  Blud, 

San  Luis  Obispo.  CA 

93401    InCal.  call  |^^ 

1800)  592-5935  or  I     MS* 

1805)  543-1037 
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//  would  be  nice  if  you  could  just  touch  one  ke\  entd  then  a 
BASIC  program  would  immediateh  begin  execution.  Or 
if,  when  debugging  a  program,  \ou  could  press  the  first 
function  key  and  get  a  IJSTiiig.  Here's  hoio  to  do  it. 

Although  the  program  that  aUoivs  the  function  keys 
to  be  programmable  is  in  machine  language,  no  knowledge 
of  machine  language  is  needed  to  use  it. 

Programming 
VIC'S  Function 
Keys 

Jim  Wilcox 
Vienna,  WV 


Once  this  program  is  typed  in,  double  check  the 
DATA  statements,  since  one  error  can  result  in  a 
catastrophe.  RUN  the  program  after  SAVEing  it, 
and  wait  for  about  five  seconds.  The  following 
should  then  appear:  "Fl  =  ?  ".  IVpe  in  the  BASIC! 
command  or  statement  you  would  like  the  function 
one  key  to  equal.  For  every  carriage  return  \ou 
would  like,  type  in  the  back  arrow  located  on  the 
upper  left-hand  corner  of  the  VIC.  Once  you  are 
sure  the  function  key  has  been  defined  properly, 
press  the  RETURN  key.  The  program  will  then 
ask  for  the  rest  of  the  function  kevs"  definitions. 
After  you  have  defined  the  eighth  function  kev, 
the  computer  will  print  RE.\E>V.  The  1  unction 
keys  are  now  ready  to  be  used.  Just  press  the 
appropriate  function  key,  and  the  characters  for 
which  it  was  programmed  will  be  printed. 

What  If  It  Doesn't  Work? 

If  the  VIC  just  locks  up  or  if  you  don't  get  the 
READY  message,  turn  the  VIC  off  and  re  LOAD 
the  program.  Recheck  the  program  with  the  listing 
provided,  from  the  beginning  to  line  65,  especiallv 
the  DATA  statements. 

When  the  READ\'  message  occins  after  all 
eight  keys  have  been  defined  and  the  VIC  doesn't 
print  the  characters  corresponding  to  the  function 
key,  check  the  program  from  lines  70  to  95. 

If  it  still  doesn't  work,  check  the  subroudne  in 
lines  100  through  115. 

How  The  Program  Works 

The  B,\SIC  program  will  POKE  two  machine 
language  programs  into  your  VIC.  One  goes  into 
the  ca.ssette  buffer,  the  other  in  the  uppermost 
memory  position.  The  program  in  the  cassette 
buffer  asks  for  the  detuiition  of  each  function  key. 


Once  the  RETURN  key  is  pressed,  the  program 
will  store  the  ASCII  value  of  the  charactei-s  pressed 
in  the  uppermost  portion  of  memory.  After  all 
eight  keys  have  been  programmed,  the  program 
will  tell  the  computer  to  go  to  the  other  piogram  in 
the  top  of  memory  every  sixtieth  of  a  seconcl.  The 
original  program  is  not  needed  once  the  above 
operations  have  been  performed  and  will  be  erased 
after  any  commaivd  foi-  the  cassette  recordei"  is 
given.  This  is  done  to  save  147  bytes  of  VIC's 
memory. 

The  second  program  will  constantly  check  for 
a  function  key  pressed.  If  one  is  pressed,  the  pro- 
gram will  print  the  characters  for  which  the  function 
key  was  defined. 

How  To  Save  Memory 

The  longer  each  command  for  a  function  key,  the 
more  memory  will  be  used  up.  If  the  commands 
are  short,  only  about  200  byles  will  be  used  up. 
The  maximimi  amount  of  memory  that  can  be 
used  by  this  routine  is  about  800  byles.  To  use  the 
least  amount  of  bytes,  the  commands  can  be  typed 
in  ilic  shorthand  method  shown  on  pages  133-134 
in  the  VK;  Owners  Manual. 

Having  programmable  keys  can  be  a  great  aid 
to  a  computer  operator.  The  VIC  is  equipped  with 
eight  keys  which  you  can  use  for  whatever  purpose 
you  want.  Time  can  be  saved  in  writing  and  debug- 
ging programs.  Here's  an  example: 

RUN 

Fl  =  ?  LIST-* — 

F2  =  ?  POKE 

F3  =  ?  RUN-* — 

F4  =  ?  PEEK( 

F5  =  ?  GOTO 

F6  =  .='  GOSUB 

F7  =  ?  PRINT  PEEK(7680) -* — 

F8  =  ?  LOAD  ■* —  LIST  -. — 


5    F=0:C=PEEK(55)-120:IFC< 

+256:F=-1 
10    D=PEEK(56)-l-F;POKE55,C: 

CLR 
15    S=828:I=14 
20    DATA32,198 


0THENC=C 
P0KE56,D: 


,253,165, 
4,169,49, 

25  DATA133,13 
,169,70,3 
2,210,255 

30  DATA32,210 
5,169,32, 
,255,72,1 

3  5  DATA1,14  5, 
3,240,14, 
13,145,55 

40  DATA207,25 


6:G0S 

,3,16 

56,13 

133,0 

3,1,1 

2,210 

,169, 

,255, 

32,21 

60,0, 

55,10 

201,9 

,32 

5,76, 


UB100 

5,55,13 

3,252,1 

,169 

69,13,3 

,255,16 

61 

169,63, 

0,255,3 

165 

4,32,19 

5,208,2 


3,251,133 
33,25 

2,210,255 
5,0,3 

32,210,25 

2,207 

8,3,201,1 
,169, 


124,3,230,0,165, 


PROUDLY 


512  95  

THE  EXACT  MAZE  FROM  PROBABLY  THE  MOST  POPULAR  ARCADE  GAME  EVER  WITH  PERSPECTIVE  ALTERED  FROM  OVERHEAD  TO 
EYE  LEVEL.   THE  DOTS.    THE  MONSTERS.   THE  POWER  DOTS.   THE  SIDE  EXITS.    NEW  ON  SCREEN  RADAR.  THE  GAME  IS  AMAZING. 

OUR  NEW  3D  MAN  REQUIRES,  BUT  WILL  RUN  WITH  AliY,  MEMORY  EXPANDER, 


By  Ken  Grant     $16.95 


FIRST  THE  BAD  NEWS  .  .  .  THIS  GAME  IS  LITERALLY  FULL  OF  BUGS.    THE  GOOD  NEWS?    WE  GUARANTEE  HOURS  OF  EXCITING 
ENTERTAINMENT  TRYING  TO  REMOVE  THEM.   SOME  BUGS  YOU  ARE  LIKELY  TO  COME  UP  AGAINST  ARE  SPIDERS,  SNAILS,  FLEAS, 
AND  CENTIPEDES  IN  THIS  RAPID  FIRE,  lOCHo  MACHINE  LANGUAGE,  EXCEPTIONAL  QUALITY  GAME. 

EXTERMINATOR  RUNS  IN  STANDARD  5K  VIC! 


DEFENDER  ON  TRI 


$12.95 


AS  PILOT  OF  THE  EXPERIMENTAL  DEFENDER  STYLE  SHIP  "SKYES  LIMITED"  YOU  ARE  THE  ONLY  HOPE  FOR  ADVANCE  PARTY  OF 
SCIENTISTS  TRAPPED  IN  ANCIENT  ALIEN  SPHERE  WHICH  SUDDENLY  (HEAT  FROM  COLLISION  COURSE  WITH  SUN  PRESUMABLY  -G.E.) 
CAME  TO  LIFE.    4  SCREENS  WORTH  OF  UNIQUE  DEFENSES,  ON-OFF  SHIELDS,  FUEL  DEPOSITS,  ALIEN  TREASURES,  RUNNING  TIMER, 
ENERGY,  SCORE,  AND  VERY  NICE  GRAPHICS  DISPLAY  MAKE  THIS  ONE  THAT  DOES  NOT  QUICKLY  WAX  OLD. 


DEFENDER  ON  TRI  REQUIRES,  BUT  WILL  RUN  WITH  AM,  MEMORY  EXPANDER. 


AIMTIMATTE 


=1  SPLATTER! 


$12.95 


™UVv^^v 


A  MORE  DASTARDLY  ALIEN  COULD  SCARCE  BE  FOUND  THAN  ONE  WHO  WOULD  WIPE  OUT  AN  ENTIRE  CIVILIZATION  BY  DROPPING 
ANTI-MATTER  ANTI-CANNISTERS,  RIGHT'    IF  YOUR  OPINION  OF  THIS  ALIEN  TROUBLE  MAKER  IS  THE  SAME  AS  OURS  PROBABLY 
YOUR  FIRST  THOUGHT  WAS,  GET  SOME  MATTER!    WE  SAY  CALM  DOWN!    ALL  IS  NOT  LOST.    A  MOBILE  RAPID  SPLATTER  CANNON 
CAPABLE  OF  BOTH  BREAKING  THROUGH  HIS  STANDARD  ALIEN  MOVING  FORCE  FIELDS  AND  LAYING  WASTE  TO  THE  EVER 
INCREASING  NUMBER  OF  ANTI-CANNISTERS  IS  EVEN  NOW  HOVERING  ABOVE  US.    IF  ONLY  OUR  CANNONEER  HADN'T  CALLED  IN 
SICK  .  .  .  SAY,  WHAT  ARE  YOU  DOING  TODAY'' 

ANTI-MATTER  SPLATTER  IS  lOWo  MACHINE  LANGUAGE  AND  RUNS  IN  STANDARD  5K  VIC. 


OUR  NEW  CATALOG  FREE! 

GAMES  WILL  BE  ON  TAPE 
UNLESS  YOU  REQUEST  DISK 


WRITE 


nuFEKap 


OR  CALL  503-878-2113 
P.O.  BOX  156  •  SHADY  COVE,  OREGON  97539  MASTERCARD  -  VISA  -  C.O.D. 
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0,41,1,2  08,10,24,165,1,105 
,4,133,1 

4  5  DATA76, 170, 3, 56, 165, 1,233, 3, 133 

,1,16  5,0,201,57,144,163,12 
0,169,L0,141 

5  0  DATA2  0,3,169,H0,141,21,3,8  8,169 

,0,133,0,32,68,198,76,116, 

196,166,55 
55  DATA208,2,198,56,198,55,96 
60  S=PEEK(55)+256*PEEK(56) :I=119:G 

OSUB100 
65  SYS(B28) 
7  0  DATAl 65, 0,24 0,5 9, 16 0,0, 177, 251, 

3  2,L99,H0,17  6,12,16  5,55,19 

7,251,208,21,165 

7  5  DATA56, 197, 252,208,15,169,0,133 

,0,165,253,13  3,251,165,2  54 
,133,252,75,191,234 

8  0  DATA166, 198,177,251,157,119,2,2 

30,198,32,L111,H0,165,198, 
201,11,144,204,230,0 

8  5  DATA76,191,234,16  5,215,32,L99,H 

0,176,3,7  6,191,234,16  5,8,4 
1,1,208,247,160 

9  0  DATA0, 177, 251, 197, 215, 208, 6, 32, 

L111,H0,7  6,L6,H0,32,L111,H 
0,76, LSI, H0, 201 


9  5  DATA133,144,6,201,141,176,2,56, 

96,24,96,166,251,208,2,198 

,252,198,251,96 
100  F=  0 : FORD=STOS+I : READA$ : I FASC ( A$ 

) <58THENA=VAL(A$) :G0T0115 
105  IFASC(A$)=76THENA=VAL(RIGHT$ (A$ 

,LEN(A$)-1) )+PEEK(55) : IFA> 

255THENA=A-256:F=1 
110  IFASC(A$)=72THENA=VAL(RIGHT$ (A$ 

,LEN(A$)-1)  )+PEEK{56)+F:F=0 
115  POKED, A:NEXT:RETURN  © 


RDE  Services  has  everything  for  VIC-20! 

Games : 

BLOCKOFF 

RUeiKUBE   POUNDCUT   LDCOMOTE 

PENTABOX 

BRODSIOE   YACHT2EE   SONARSUB 

BRICKBAT 

GOLDMINE   ICEBURGS   CALENDAR 

Books : 

"VIC-20  Games  and  Routines"  by  Lyon    | 

VIC-20 

Quick  Reference 

Card 

VIC-20 

BASIC  Reference 
=»ncl  much  more! 

Card 

Send  for  FREE  CATALOG  to: 

RDE  Services 

Games  Oept. 

3580  Warringham 

Waterford   MI 

48095 

ppte  VIC-20 
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LflSEBflREf)1flaE.l1) *1435 

Be  a  Laser  Gladiator;  Race  a  Laser  Chariot;  Battle 
your  opponent  or  the  computer  in  a  fight  to  the 
death. 


!N«««»«»K!SS«¥5S?SSSS*SSSS§: 


CQDEr^fl^E:  COBflLT  (Ufl  H) ^24^^ 

This  is  the  one  you've  been  waiting  fori  Not 
a  text  game!  Experience  the  ultimate  adventure 
in  this  3-D,  full-color,  high-resolu- 
tion future-world.  Can  you  outwit 
the  guardians  of  this  behemoth 
labyrinthion:  a  hurtling,  living 
COBALT  BOMB!  Find  and  arm  the 
self-destruct  before  the  Earth  is 
vaporized  .  .  .  but  can  you  escape 
with  your  life?! 


California  residents  add  6%  Sales  Tax. 
UPS,  C.O.D.  Prepaid  orders  shipped  FREE! 
Send  check  or  money  order  to: 


vmmmminiiiinnnmmnmh 


1 


J.EXJCfl(l&K) *9«5 

A  compendium  of  familiar  and  futuristic  challenges 
for  everyone  to  enjoy.  Watch  out  ....  may  be 
addictive. 


^i^/y//////////////////m////m/mmmmnnimmmmmmimmiih 


ARTHUR  DAVIS  DETECTIVE 
ENCOUNTER  SERIES  —  TWO 
FOR  ONE  SPECIAL MS^^ 

Scotland  Yard  is  baffled!  Can  you  as  Arthur  Davis 
—  famous  Welsh  detective  —  un- 
ravel these  tangled  v^^ebs  of  in- 
trigue? 
#3  Murder  in  the  Manor  (4BK) 

Does  everyone  have:  a  motive?! 
#4  Death  for  Dessert  (48K) 
Why  wou  Id  anyone  v/ant  to  mur- 
der Mr.  Pym? 


^^^^^^s^s^^mmm^mwM 


MERLIN  ENTERPRISEES 

P.O.  BOX  2876.  TORRANCE.  CA  90509  21 3 '31 6-0945 
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Copy  Atari 
Boot  Topes  To  Disk 


C,  Scott  Davis 
Broomfield,  CO 


If  you're  an  Atari  owner  who  purchased  a  disk 
drive  after  vou  bought  yoin-  initial  system,  probably 
one  of  the  first  things  you  did  was  transfer  your 
program  library  from  cassette  to  diskette.  1  know  I 
did.  Everything  was  going  along  fine  until  I  got  to 
a  boot  tape.  They're  the  ones  you  load  by  powering- 
up  the  system  while  depressing  the  START  key. 
The  game  "SHOOT"  appearing  in  the  September 
1981  issue  of  COMPUTE!  is  an  example. 

Not  being  satisfied  with  leaving  several  pro- 
grams on  cassette,  1  had  to  (irid  a  way  to  put  them 
on  disk.  After  a  little  research  I  developed  a  pro- 
gram that  did  the  job.  Considerable  credit  goes  to 
Bob  Nalbone,  who  had  already  developed  his  own 
program  to  read  and  display  clata  from  cassette 
tapes. 

To  use  the  program,  simply  boot  up  your 
system  with  the  BASIC  cartridge  in  place,  the  disk 
drive  turned  on  with  a  DOS  disk  inserted,  and  a 
blank  formatted  disk  handy.  Run  the  program 
from  this  article.  When  finished,  you  should  have  a 
boot  disk  containing  the  program  from  your  boot 
tape.  A  boot  disk  is  loaded  by  powering  up  your 
disk  drive,  inserting  the  disk,  and  then  powering 
up  your  computer  while  depressing  the  START 
key. 

Here's  an  explanation  of  the  program: 

Lines  180  -210  read  the  first  four  bytes  of 
information  from  the  tape.  The  number  of 
records  and  starting  address  for  loading  are 
contained  in  bytes  two,  three,  and  four. 
Lines  220  -  370  display  system  parameters  as 
well  as  information  just  obtained  from  the 
boot  tape.  This  could  be  useful  if  the  tape  can't 
be  copied  because  of  lack  of  memory  space. 
Li)ie  380  calculates  the  starting  address  for  a 
work  area  to  be  used  in  transferring  data  from 
tape  to  disk.  500  bytes  above  the  area  used  by 
B.\SIC  was  selected. 

Line  390  calculates  the  address  of  the  last 
location  required  for  the  work  space. 

Lines  400  -  480  check  to  make  sure  your  system 
has  sufficient  space  to  make  the  transfer.  Note 


that  a  boot  tape  may  contain  as  many  as  256 
records  ( 1 28  bytes  each)  requiring  a  total  of 
32 K  of  free  space.  Most  tapes  should  be  much 
smaller. 

Lines  490  -  570  place  the  code  for  a  short 
machine  language  routine  into  reserved  mem- 
ory starting  at  location  1536  decimal.  This 
routine  will  read  the  tape  and  store  the  data  in 
the  work  area  previously  defined.  Machine 
language  is  required  because  BASIC  isn't  fast 
enough  for  more  than  the  first  record  on  the 
tape.  Table  1  shows  the  assembly  language 
version  of  this  code. 

Line  620  opens  the  cassette  for  input.  The 
parameter  128  specifies  data  with  short  inter- 
record  gaps. 

Line  630  calls  the  routine  to  read  the  tape.  The 
work  area  starting  address  and  the  tape  length 
in  bytes  are  passed  via  the  USR  function. 
Lines  650  -  670  check  for  an  error  in  the  tape 
reading  attempt. 

Lines  720  -  740  set  up  parameters  for  writing 
data  onto  disk.  The  locations  and  values  used 
were  derived  from  the  Atari  Technical  Users 
Notes. 

Lines  750  -  800  provide  a  routine  to  write  a 
single  sector  of  data  to  disk.  See  Table  2. 
Lines  810  -  870  provide  a  loop  to  manipulate 
several  parameters  and  call  the  machine 
routine.  The  variable  START  contains  the 
starting  address  of  the  next  1 28  bytes  of  data 
to  be  written. 

Line  820  POKEs  the  low  byte  of  the  STARTing 
address  into  memory. 

Line  830  POKEs  the  high  byte  of  STAR  T  into 
memory. 

Line  840  takes  care  of  the  disk  sector  number 
to  be  written. 

Line  850  calls  the  USR  routine  to  do  the  write 
to  disk. 

Line  860  increments  the  starting  address  for 
the  next  write  operation. 
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Table  1. 

Decimal 
Data 

Assembly 
Code 

104 

PLA 

Pull  the  number  of  USR  pa- 
rameters from  the  stack 

162,16 

LDX#$10 

Place  $  1 0  into  the  X  register 
for  an  offset  into  lOCB  #  1 

169,7 
157,66,3 

LDA  #$07 
STA$0342,X 

$07  is  control  code  for  char- 
acter read  operation 

Place  that  $07  into  ICCOM 
ofIOCB#l 

104 

PLA 

Pull  the  high  byte  of  variable 
START  from  the  stack 

157,69,3 

STA$0345,X 

Place  it  into  ICB  AH  of 
IOCB#l 

104 

PLA 

Pull  the  low  byte  of  START 
from  the  stack 

32,86,228 
16,4 

169,1 
133,212 


JSR$E453 
BPL$04 

LDA  $01 
STA$D4 


96     RTS 


Place  it  into  ICB  AL  of 
IOCB#l 

Pull  the  high  byte  of  variable 
FLEN  from  the  stack 

Place  it  into  ICBLH  of 
IOCB#l 

PuU  the  low  byte  of  FLEN 
from  the  stack 

Place  it  into  ICBLLof 
10CB#1 

JumptoCIOV 

Conditional  branch  forward 
by  4  if  no  error 

Puta$01inA 

Place  the  1  in  the  USR 
return  location 

Done 


Table  2. 

Decimal 
Data 

Assembly 
Code 

104 

PLA 

Pull  the  number  of  USR  pa- 
rameters from  the  stack 

32,83,228 

JSR$E453 

Jump  to  DSKIN  V  to  write  a 
sector 

96 

RTS 

Done 

lOO  GRAPHICS  0 

no  DIM  A*  <  1  ) 

120  PRINT 

130  PRINT 

140  PRINT 

ISO  PRINT 

160  PRINT 

170  PRINT 

180  OPEN  «1 , 4, 0, "C: " 

190  GET  #1,A:GET  *1,NREC 

200  GET  #l,flDL:GET  #1,ADH 

210  CLOSE  »1 


"PLACE  BOOT  TAPE 
"REWIND  TAPE  -  "; 
"DEPRESS  PLAY  BUTTON" 
"PRESS  RETURN  KEY" 


IN  PLAYER" 


220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 

350 
360 
370 
3B0 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 


PRINT  "SYSTEM  PARAMETERS:" 

PRINT 

BTOP=PEEK (144) +256* PEEK (145) 

PRINT  "BASIC  MEMTOP  =  " ; BTOP 

aTDP=PEEK (741 ) +256»PEEK (742) 

PRINT  "OS  MEMTOP  =  " ; OTOP 

PRINT  "FREE  RAM  =  " ; OTOP-BTOP 

PRINT 

START=ADL+256«ADH 

PRINT  "YOUR  BOOT  TAPE  NORMALLY" 

PRINT  "LOADS  STARTING  AT  "; START 

IF  NREC=0  THEN  NREC=256 

PRINT  "CONTAINS  ";NREC;"  RECORDS' 


FLEN=12a*NREC 

PRINT  "  =  ";FLEN; 

PRINT 

S TAR T= BTOP +500 

LAST=START+FLEN 

IF  LAST<OTOP  THEN 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT  "SORRY 

STOP 

FOR  A  = 

READ  D 

POKE 

NEXT 

DATA 

DATA 

DATA 

DATA 

DATA 

PRINT 


'  BYTES" 

490 
"WORK  AREA  REQUIRED" 

START, "  TO  "; LAST 

"INSUFFICIENT  FREE  RAM* 

1536  TO  1569 


A,  D 

A 

104 

104 

104,  157,  7 

32, 86, 228 

96 

"REWIND  THE 


162, 16, 169, 7, 157 
157, 69, 3, I04, 157 

1  6, 


66 
68 

104, 157, 72 

4, 169, 1 


3 


133, 212 


TAPE  AGAIN' 


"DEPRESS  PLAY  BUTTON" 
"PRESS  RETURN" 


FLEN) 


"PUT  A 
"DRIVE 
A« 


ERROR" 


FORMATTED  DISK  IN" 
#1  -  PRESS  RETURN" 


PRINT 

PRINT 

PRINT 

OPEN  #1 , 4, 123, "C 

X=USR ( 1536, START 

CLOSE  #1 

IF  XOl  THEN  680 

PRINT  "TAPE  READ 

STOP 

PRINT 

PRINT 

INPUT 

PRINT 

POKE  769,1:REM  DUNIT=1 

POKE  770,a7:REM  WRITE=87 

POKE  779,0:REM  DAUX1=0 

FOR  A=1536  TO  1540 

READ  D 

A,  D 

A 

104, 32, 83, 228 

96 
SECT0R=1  TO  NREC 


POKE 
NEXT 
DATA 
DATA 
FOR 


POKE  772, START-256»INT  < START /256) 

POKE  773, INT <START/256) 

POKE  773, SECTOR 

X=USR ( 1536) 

START=START+12a 

NEXT  SECTOR 

PRINT 

PRINT  "DONE" 

END  O 


so . . .  YOU  THINK  YOU'RE  A  SPACE  ACE! 

Can  you  blast  through  the  deadly  asteroid  fields? 

Can  you  survive  robot  space  bombs? 

Can  you  handle  invisible  Silurian  space  mines? 

Can  you  dodge  a  rotating  death  vortex? 

Can  you  defeat  the  alien  battle  cruisers? 

GOOD  LUCK  CHARLEY! 

Arcade  Quality  Graphics  and  Sound 
Relentless  Non-Stop  Action 


SO . . .  YOU  THINK  YOU  CAN  HANDLE  IT? 

Try  it,  if  you're  right,  you're  a . . .  SPACE  ACE! 

A  great  new  and  challenging  space  game  by  Greg  Young 


Multiple  levels  of  play 
Great  Audio 
Time  limit  options 
Bonus  scoring 


•  Hi-res  Graphics 

•  Requires  16K  and  alt  of  ttie 
potential  of  \he  Mnii^  400/800 

•  DiskyCassette 

•  Joystick 

•  100%  machine  language 
SEND  CHECK  OR  MONEY  ORDER  TO: 

LONDON  SOFTWARE 
374  Wtldwood  Avenue 
Piedmont,  CA  94611 

Please  add  $^  50  postage  &  handling   Calif   residents  add  additional  SI  95  tax 
Atari  400800  is  a  registered  trademark  of  Atari.  Inc 


$  29.95 


Ph.  orders  (415)  893-1090 
Visa/Mastercharge 
Dealer  Inquiries  Invited, 


METEOR  STORM 

w 


MADE 

EXCLUSIVELY 
FOR  THE 


METEOR  STORM  Is  a  FAST-ACTION,  Arcade  Quality,  game.  Written  in 
machine  language  especiallv  for  the  Atari.  You,  as  the  Pilot  of  a  Fighter 
space  ship,  must  rescue  as  many  people  from  the  besieged  city  of  Zarton 
as  you  possibly  can.  You'll  have  to  fight  your  way  through  a  meteor  storm 
and  aliens,  with  your  lasers  blasting  a  path.  Then  you  must  dock  with  the 
mother  ship  and  safely  deliver  your  precious  cargo  of  human  lives.  This  is 
your  chance  to  be  the  HERO  of  Zarton. 


16K  Tape  or  Disk  $29.95 

Ask  for  Mflteor  Storm  at  your  hical  computer  stors  or  ord«r  direct 
Tfom  ui.  Add  *2.00  fof  thipplng.  Uu  yaur  Viw.  M/C. 


o/lwa^ce^ 


2160  West  11th  Ave.,  Eugene,  Oregon  97402 
(503)  683-5361 
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A  ivitline  for  Upgiudc  and  4.0  BASIC  (except  4.0,  40- column  model)  PETs  that  saves  screen  Images  on  disk  and  has 
other  appUcalions. 


PET:  Picture  Files 


Elizabeth  Deal 
Malvern,  PA 


PET  knows  four  types  of  disk  files.  It's  time  we  add 
another,  except  that  it  really  isn't  new  —just  a  pro- 
gram file  under  a  new  name.  The  set  of  subroutines 
in  the  listing  shows  a  way  to  use  a  disk  as  a  storage 
device  for  screen  images.  The  routine  is  for  Up- 
grade PET.  Conversions  to  BASIC  4  (80  column) 
are  coded  in. 

The  save/load  method  described  here  need 
not  be  limited  to  the  screen;  it  can  handle  anv  area 
of  memory.  I'liis  opens  up  some  interesting  pos- 
sibilities for  BASIC,  without  touching  machine 
code  directly. 

At  present,  if  you  or  your  children  have  ever 
wanted  to  save  a  picture  from  the  screen  onto  a 
disk  file,  and  bring  it  back  by  pressing  one  shifted 
key,  then  this  routine  is  just  for  you.  We  u.se  it  as  an 
instant  subroutine  with  Power  (Professional  Soft- 
ware), but  it  can  be  used  without  Power.  The  code 
shows  bare-bones  essentials.  You  can  customize  it 
for  your  hardware  setup  or  for  different  applica- 
dons. 

The  IMechanics 

The  lines  that  actually  do  the  work  are  330-500. 
The  code  is  a  translation  into  BASIC  from  the 
machine  language  monitor  save  and  load  routines, 
which  here  function  as  such,  llie  save  command  is 
particularly  powerful,  in  that  from  within  BASIC 
we  can  easilv  save  any  area  of  mcmorv. 

1  he  subroutine  in  lines  330-500  needs  only 
this  information: 

( I )  device  number  (DV) 
C2)  file  name  FL$ 

(3)  address  of  file  name;  pointer  in  68/69  gives 
address  for  2 18/219 

(4)  length  of  file  name. 

(5)  start  (S1-S2)  and  end  (S3/S4)  addresses  for 
writing. 

The  picture  files  are  program  files,  quick  and 
compact.  Code  conversion  is  not  needed.  Ciiarac- 
ters  in  reverse,  quotes,  commas,  colons,  and  other 


such  nasties  cause  us  no  problem  whatsoever. 
Loading  does  not  cause  a  change  in  BASIC  pointers, 
and,  since  it  does  not  cause  the  automatic  execution 
Irom  the  first  line  of  text,  you  don't  have  to  code 
around  that  issue. 

Disk  errors  do  not  cause  any  problems.  The 
curious  necessity  of  pressing  a  STOP  kev  in  the 
event  of  FILE  NOT  FOUND  condition  has  been 
eliminated  (line  460).  The  message  prints  by  itself 
if  file  does  not  exist,  hence  this  code  is  more  feasible 
for  use  within  a  program  than  the  semi-direct 
Power-mode,  a  necessity  for  users  \vithout  Power. 

I  have  hard  coded  device  8  and  drive  1 .  Most 
of  you  have  interrogation  routines  on  the  demo 
disk;  they  can  make  the  .setup  more  fiexible.  The 
program  does  ask  for  a  file  name  and  permits  vou 
to  gracefully  get  out  (type  X)  before  any  disk  activity 
takes  place.  Limit  your  input  to  12  characters,  and 
be  careful  not  to  push  cursor-down  and  clear-screen 
during  input.  Once  again,  existing  get/input 
routines  are  a  neater  solution. 

Cautions 

Do  not  change  the  business  part  of  the  piogram 
without  first  inidcrstanding  it. 

Screen  images,  if  loaded  via  an  ordinary  LOAD 
command  by  mistake,  cause  a  crash.  For  that  reason, 
files  saved  by  my  routine  have  a  clearly  visible  "P." 
(for  picture)  prefix.  This  ovcicomes  the  only  (I 
think)  dangerous  feature  of  the  program.  If  you 
have  a  habit  of  saying  "LOAD"P*",8"  then  this  is  a 
good  time  to  plan  to  stretch  the  habit  to  three 
letters.  Of  course,  one  experience  guarantees  fast 
learning.  This  program  does  not  check  the  end-load 
address.  It  is  unlikely  you  have  a  "P."'  file  starting 
at  the  screen  and  going  all  the  way  into  the  interface 
chips. 

The  load  command  is  tricky,  in  that  it  normally 
loads  into  the  same  place  as  wiiere  the  code  came 
from.  This  means  that,  unless  you're  caieful,  you 
may  mess  up  a  program  in  memory  if  you  inadver- 
tently ask  for  a  display  of  a  wrong  file.  Tiie  coding 


Qcommodore 


INTERFACES 

ADA-1450  Serial 

.  S149 

ADA-1600  Parallel 

.     149 

RS232  cable  for  Vic  or  64.6m 

.      30 

Video.  Audio  cable  for  64  &  monitor 

.      25 

MONITORS— Great  resolution 

for  the  GBM  64  or  VIC 

Panasonic.  16"  Color 

.  S360 

Amdek  Color  1 

.    360 

Panasonic.  9"  b&w 

.     130 

BUSINESS  SOFTWARE 

Spellmaster  Dictionary  (great  for  WordPro!) 

.  SI  99 

OZZ  Data  Base  System  (8050)  

.    240 

Silicon  Office  (database,  wp) 

.    995 (New 

Wordcraft  80 

.     289 

VisiCalc  (new  expanded) 

.     199 

Dow  Jones  Portfolio  Management  System  (RS232) 

.     120 

WordPro  4  +  or  5  + 

.     299 

The  Manager 

.     199 

Galaxy  One  (games) 

.      39 

Legal  Tiniie  Accounting 

.     425 

I.R.M.A 

.     295 

BPI  A/R,  G/L,  Job  Cost,  Inventory,  Payrall 

.    325/pkg 

SJB  carries  many  other  lines  of  equipment  and 

products.  Call  us  ior  our  new  fall  catalogue. 

MasterCard,  Visa,  Money  Order,  Bank  Check 

COD  (add  S5)  accepted. 

Add  3%  surcharge  for  credit  cards. 

In  stock  items  shipped  within  48  hours.  F.O.B.,  Dallas.  TX. 

All  products  shipped  with  manufacturer's  warranty. 

TO  ORDER  CALL  TOLL  FREE 

800-527-4893   800-442-1048  (Within  Texas) 

SJB  will  meet  any  competitive  price  under     |\ 
similar  in-stock  conditions.  /Jl  t\ 

SJB  DISTRIBUTORS,  INC.^ 

10520  Piano  Road,  Suite  206   'w 
Dallas,  Texas  75238 
(214)  343-1328 

Prices  are  subject  to  change  without  notice. 


SOFTWARE  FOR  CBM  64  E 

Word  Processing S80 

Computer  Tutoring  Game  50 

CBfVI  EasyCalc  {for  the  64}  call 

CBM  EasyFinance  call 

CBM  EasyPlot call 

CBM  EasyScan  (appointment  manager) call 

Sprite-Magic  (build  sprites  on  screen, 

save  to  disk  or  cassette) 30 

Assembler  Package  for  CBM  64  (cassette) 
Editor  (creates  and  updates  source  code), 

Assembler,  Loader,  Disassembler 50 

(Vlailing  List 50 

IEEE  Interface  90 

Parallel  Interface 99 

RS232  Interface  (modems,  printers)  40 

VIC  PRODUCTS 

VIC  20  Computer,  5K  5199 

Vic  Datasette  Recorder 60 

Vic  1540  Disk  Drive    467 

VIC  MODEM  (for  CBiVI  64)  TOO 

VIC  1525  Graphic  Printer  (for  CBM  64)  325 

8K  Memory  Expansion  Cartridge  49 

16K  RAM 95 

24K  RAM 149 

IEEE  Interface  80 

Gorf  {great  arcade  game)  $39 

Omega  Race  39 

Midnight  Drive   23 

Super  Alien 23 

Vic  Super  Expander 55 

Vic  Cassette  Recreation  Pack  46 

Vic  Cassette  Home  Finance  Pack  46 


Arcade  Joysticks— Heavy  duty  with  2  firing 
buttons!  Great  lor  the  VIC  or  64 

SuperPET  (5  languages,  2  pmcessors] 

CBM  8032  Computer,  80  column 

CBM  Memory  Expansion,  64K 

PET  4032,40  Column... 

CBWB050,1Mg.  Dual  Drive 

CBM  8250, 2Mg.  Dual  Drive 

CBM  D9060,5  Mg.  Hard  Disk 

CBM  09090,7.5  Mg.  Hard  Disk 

CBM  4040,340K  Dual  Drive 

CBM  2031. 170K  Single  Drive 

PRINTERS— LETTER  QUALITY 

CBM  8300,40cps 

Diablo  620,25cps 

Nee  Spinwriter  7700,55cps 

Nee  Spinwriter  3500,35cps 

PRINTERS  — DOT  MATRIX 

C0M  4022,B0cps/graphics 

CBM  8023,150  cps/graphics 

Okidata  82A,120cps/'serial  or  par 

Nee  8023A(parallel) ■ 
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in  lines  460-500  prevents  this  from  happening. 
Your  variations  on  this  theme  may  exclude  tJie 
starting  address  test  in  line  490,  but  be  careful 
what  you're  doing. 

The  message  end  ol  line  490  is  never  executed 
by  my  program,  as  the  failure  to  find  a  program 
file  with  a  "P."  prefix  is  actually  detected  in  line 
460.  I  keep  line  490  for  safety,  in  the  event  of 
skipping"?."  in  line  2 10  or  in  versions  of  the  routine 
or  in  the  event  of  an  existing  "P."  file  that  is  not  a 
screen  file. 

For  loading  via  this  program  you  may,  of 
course,  use  "*'"  for  a  file  name,  as  "P.*"  will  result, 
bringing  in  the  first  picture  file. 

Do  not  add  the  "P."  prefix  when  you  are  a.sking 
to  write  or  read;  the  routine  does  it  for  you  and 
prints  it  as  an  input  prompt,  but  you  can't  change 
it.  The  only  time  "P."  in  "P.ELEPHANT*"  is  man- 
datory is  when  you  want  to  load  the  elephant  while 
in  the  monitor  mode  (and  don't  use  Powerl).  Need- 
less to  say,  "P."  must  be  used  when  you  save  screen 
via  the  monitor  if  you  plan  to  read  by  this  code. 

Consider  the  bottom  line  useless.  It  is  saved, 
but  is  used  by  my  routine  for  asking  file  name  and 
for  floppy  error  messages.  Bottom  line  seldom  is 
used  anyway,  so  it  shouldn't  be  too  painful  to  forget 
it.  You  may  change  the  end  address  to  skip  saving 
that  line. 

Go  easy  on  the  RETURN  key  after  a  picture 
has  been  displayed,  if  that  picture  happens  to  be  a 
program  text  or  if  tuunbers  exist  on  the  left  edge. 
You  may  or  may  not  want  to  enter  the  lines  into 
your  program. 

Power  Mode 

The  code  in  lines  1 1 0- 1 20  is  my  hookup  to  Power. 
Many  of  you  are  familiar  with  Charles  Brannon's 
Keyprint  roudne,  which  dumps  the  screen  to 
printer  when  a  key  is  pressed.  This  Poiver  hook- 
up works  in  a  similar  fashion:  pressing  a  user- 
designated  shifted  key  dumps  the  screen  image 
onto  a  fiopp)'  or  biings  an  old  image  back.  The 
shifted  key  cloes  not  print  and,  miracle  of  useful 
miracles,  the  cursor  stays  in  place. 

Program  Mode  Suggestions 

Don":  worry  if  you  don't  Ivave  Power.  You  can  use 
the  routine  just  about  as  listed.  But  it  has  to  be 
done  in  a  program.  You  have  to  arrange  for  starting 
and  ending  the  procedure  without  scrolling  the 
screen.  The  reason  is  that,  in  contrast  to  Power''?, 
instant  subroutines,  PET's  direct  "execute"  type 
commands  must  be  typed  on  the  screen,  and  the 
cursor  hops  down.  Both  events  usually  mangle  the 
picture. 

The  simplest  thing  is  to  transfer  vour  picture 
to  another  area  of  the  PET  before  saving.  Changing 
top  of  the  PET  pointer  will  protect  the  picture. 


You  can  then  save  the  entire  alternate  screen  area 
(change  the  addresses).  After  loading  it  by  the 
quick  load  method,  you  can  transfer  the  image 
back,  for  fiuther  work,  or  whatever. 

Swapping  the  screen  prior  to  input  activity 
into  an  alternate  area  is  a  good  idea  anyway  in  very 
serious  uses.  You  will  then  not  need  fancv  user- 
proof  input  routines,  your  picture  being  .safe 
elsewhere. 

Some  Applications  For  Picture  Files 

Many  uses  are  ob\'ious.  Your  child's  masterpiece 
can  be  preserved  (several  dmes,  while  vvorking). 
Graphs  and  other  dispUns  can  be  saved.  Tinv 
sections  of  programs  can  be  saved  and  brought 
back  without  disturbing  a  program  in  memory. 
You  can  save  an  annotatecl  history  of  your  floppy 
on  the  floppy.  You  can  debug  programs  which  are 
heavily  screen  oriented,  by  being  able  to  quickly 
overlay  and  compare  various  outputs  you've  previ- 
ously saved  as  pictmc  files.  Fixing  the  pointer 
chain  can  be  a  building  block  for  a  BASIC  disk 
append  routine.  And  more. 

Non-Upgrade  PETs 

The  table  shows  tlie  svslem  addresses  used  in  the 
code  so  that  if  anything  goes  wrong  you  can  track  it 
down.  Most  addresses  are  identical  in  Upgrade 
and  4.0  BASIC.  Addresses  of  two  ROM  routines 
differ.  Provided  that  they  fiuiction  in  the  same  way 
(the  Micromon  code  seems  to  tell  me  they  do),  4.0 
users  should  experience  no  difficulty. 


Upgrade 

BASIC  #4 

Meaning 

SC  =  32768 

same 

screen 

68/69 

same 

last  used  variable  (FL$) 

212 

same 

device 

209 

same 

length  of  file  name 

218/219 

.same 

address  of  file  name 

136/137 

same 

temp,  storage/rnd  # 

157 

same 

load  flag  =  0 

251/252 

same 

save  start  address 

201/202 

same 

save  end  address 

LR  =  62242 

62294 

load  routine  $F356 

SR  =  63140 

63203 

save  routine  SF6E3 

Additionally,  80-column  PETs  have  a  2000- 
byte  screen.  This  is  refiected  in  the  screen  end 
address  correction  in  line  300,  as  well  as  in  longer 
strings  of  blanks.  Be  careful  of  three-way  concate- 
nation if  memory  is  getting  short. 

References 

1.  CBM  User  Manual  (Upgrade)  Monitor  listing. 

2.  Butterfleld,  BASIC4  Memorv  map  and  ROM  routines, 
COMPUTE!.  Nnvcmher/Dccc-mber  IftSO,  #7. 

;i  ButterrieUt,  Upgrade  Memor\  inap,  COMPUTE!, 

November/December  1979,  #1. 

4.  Micromon  code  where  one  gets  load  subroutine 
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5.  Butterfield  disk,  utilities  where  one  gets  iiisiruciioiis 
about  disk. 

6.  Collins,  "Host  Equipment  Test,"  The  Microcotnjjutcr 
Magazine  (Commodore-PA),  also  in  the  Tmnsaclor 
(C^omniodore-CinKida). 


lia  REM"W  170: WRITE  PIC  TO  FLOPPY 

12a  REM"R  180:READ  TO  SCREEN 

130  STOP 

170  LF=a:GOTO190iREM  W  (ON  DEVICE  8 

180  LF=1         :REH  R    DRIVE  1) 

190  DV=8:DR$="1":FLS="" 

200  IFLF=0THENFL$="e" 

210  FL$  =  FLS+DR$+":P.'' 

220  GOStJB270:GOSUB550 

230  E1=1:GOSUB630:IFE1GOTO250 

240  FLS=FL$+IS:GOSUB330 

250  PRINTH$; : RETURN 

260  REM SOME  SYS  CONSTANTS 

270  GOSUB520:IFTP=0THENSTOP 

280  SC=32768:LR=62242!SR=63140 

290  31=0:32=128:33=232:54=131 

295  IFTP=2THENLR=62294:SR=63203 

300  IFTP=3THENLR=6  2294 jSR=6320  3:S3=208!S4"135 

310  FF=20;RETURN 

3  20  REM READ/WRITE  FILE 

330  CL0SE15;0PEN15,DV,15 

340  IFLFTHENGO3UB460:IFE1THENRETURN 

350  POKE212,DV:POKE209,LEN{FLS) 

360  POKE136,PEEK(68) : P0KE137 ,PEEK (69) 

370  AD=PEEK(136)+256*PEEK(137)+1 

380  AD=PEEK(AD)+256*PEEK(AD+1) 

390  POKE2ia,AD-256*INT(AD/256) :POKE219 , AD/256 

400  IFLFTHENPOKE1S7,0:SYS(LR) :GOSUB430 :CL0SE15 

: RETURN 
410  POKE2  51,S1:POKE252,S2:POKE201,S3:POKE202,S 

4  iSYS(SR) 
420  REM FLOPPY  STATUS 

4  33    INPUT#15,E1,E$,E2,E3;IFE1=0THENPRINTH$M1$; 

! RETURN 
440    PRIHTH$BL$H$"    *''E1  ;E$,E2;E3;  :CL0SB15:RETUR 
N 

4  50    REM LEGAL    TO    LOAD? 

460    CLOSEFF:OPENFF,DV,3,FL$+",P":GOSUB430:IFE1 

THENRETURN 
470  GET#FF,lS:LA=ASC(I$+CHR$(0)  ) 
480  GET#FF,lS;CLOSEFF:LA=LA+256*ASC(I$) 
490  IPLA<>3CTHENPRINTH$M2$;  :E1  =  1 
500  RETURN 

510  REM J.COLLINS  TYPE  TEST 

520  A=PEEK(57345) : TP=0 : IFATHENTP=1 : IFAANDITHEN 

TP=3 : IFAAND4THENTP=2 

5  30  RETURN :ORIG=0,UPGR=1, 4/4 0=2, 4/8 0=3 

5  40  REM MESSAGES 

550  H$="{HOME} {24  DOWN} ":REM[HOME ,24DOWN] 
560  BL$  =  '' 

":REM[39BLANKS] 
570  IFTP=3THENBLS=BL$+BLS+CHR$ (32) 
580  BL$=BLS+CHR$(20)+"  ":M1$="  OK" 
590  M2$="  *  ??" 

600  PRINTH$BL$; :REM  CLEAR  BOTTOM  LINE 
610  RETURN 

620  REM CONFIRM, ASK  FILE  NAME 

630  LL$="WRITE  ": IPLFTHENLL$="READ  " 

640  PRINTH$''[REV}     X/FILE  NAME{OFFl  "LL$FL$; 

:GOSUB680 
650  IFASC(I$)=88THENPRINTH$M1$;  jRETURN 

6  50  E1=0:RETUHN 

670  REM INPUT 

580  CLOSEFF:OPENFF,0:INPUT#FF,I$:CLOSEFF:RETUR 

6  90  REM .  ^ 


Commodore  64 
Owners 

COMPUTE!  is  looking  for  articles  on  the  new 
Commodore  64  computer.  If  you've  written 
an  interesting  program  -  a  game,  a  data  base 
manager,  any  program  you  think  might  be 
of  value  to  others  —  you  could  become  a 
COMPUTE!  author.  In  the  coming  months,  we 
will  be  publishing  a  Sprite  Editor,  a  music 
composition  program,  and  many  more  ex- 
citing applications  for  the  64.  What's  more, 
we're  bringing  out  a  book  on  the  64's  sound 
and  graphics. 

For  consideration  for  publication  in 
COMPUTE!  or  in  oin-  upcoming  book,  write 
anything"  from  a  couple  of  paragraphs  to 
several  pages  of  documentation,  enclose  a 
tape  with  your  program  recorded  twice,  and 
mail  it  to:  Editor,  COMPUTE!  Magazine,  P.O. 
Box  5406,  Greensboro,  NC  27403.  If  you 
want  the  materials  returned,  please  enclose 
an  SASE. 


Undutter 
Your  Desk! 

Put  your  Commodore  computer 
in  a  desk  of  its  own. 

Sure  it  wi  look  ^'eat, 

and  the  desk  is  small  enough 

to  fit  ^TKSst  anywiiere. 

But  the  re^  benefits  are 
your  personal  comfort 
and  afficiency. 


Interiink  O^ik  System 
(tnteriink^ 

ifitertlnk,  Inc. 

80x134 

eerrifln  Springs,  Ml  49103 

61^  AT^^m 
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Building  on  tin  inliiguiug  video  display  ti'clinujue  { "Marquee, "  Frbnian'  1 982,  p.  1 35),  this  program  makes  it  easy  to 
add  horizontal  scrolling  which  is  independent  of  BASIC.  Line  20  can.  accept  a  string  either  from  the  keyboard  or  a 
DATA  statement  READ.  The  rest  is  automatic  and,  because  this  routine  uses  interrupts,  it  is  "transparent"  to  other 
things  BASIC,  is  doing  at  the  lime.  It  works  as  printed  for  Upgrade  and  4.0  BASIC  PT/l'ICHM's.  If  you  have  an  80- 
culumn  screen,  change  the  40  in  line  H64  to  an  80.  Change  the  speed  by  changing  the  five  in  line  864. 

Calling  Routine  For  Marquee 


Kenneth  Finn 
Bedford,  NY 


"Marquee."  by  Mark  Bernstein  (COMPUTE!,  Feb- 
ruary 1982,  #21),  is  an  exciting  program  that  gives 
the  capability  to  make  the  top  line  of  the  screen 
into  a  billboind  with  strings  moving  from  right  to 
left  across  it. 

Since  the  program  is  in  machine  language,  it 
recjuires  a  s]jecial  sel-up  to  use  from  BASIC.  The 
way  tlie  program  was  originally  written,  you  load 
the  Accumulator  and  X  register  of  the  6502  with 
the  address  of  the  string  you  want  printed  before 
calling  the  routine.  In  his  article  he  coded  such  a 
string  for  demonstration.  However,  when  you  are 
writing  a  BASIC  program,  setting  up  such  a  string 
is  not  so  easy. 

Ihe  following  routine  can  be  used  in  any 
BASIC  program  to  make  Marquee  work  simply 
and  easily  for  you.  7'he  trick  is  tliat  locations  68 
and  69  contain  an  address  for  the  location  of  the 
last  referenced  string  in  the  BASIC  program. 
Thus,  we  must  make  our  BASIC  program  reference 
the  correct  string,  then  tack  on  a  chr$(0)  to  it  as  an 
end  marker,  and  then  indirectly  get  its  address. 
The  following  progiam  does  this  for  you  in  the 
form  of  a  subroutine. 

to  INPUT /ENTER  STRING/;A$ 

20  LET  A$ -  A$ -t-CHR$(0)  :  GOSUBIOO 

30  REM 

40  GOTO  10 

50  END 

60  REM 

70  REM 
100  REM  MARQUE  CALLING  SUBROUTINE 
103  REM 

105  IFPEEK(145)<>46THEN  105 
1 10  POKE1009,PEEK((PEEK(68)  +  2  +  PEEK(69)*256): 

REM  HI  BYTE 
120  POKE1011,PEEK((PEEK(68)-I-  1-I-PEEK(69)*256): 

REM  LO  BYTE 
130  SYS  1008: RETURN 
140  REM 
150  REM 

The  above  routine  makes  using  Marquee  from 


BASIC  simple  and  makes  the  routine  even  more 
vahiable. 


10  GOSUB800 

20  INPUT  A$:A$=A$+CHR${0) :  REM  OR  READ  A 
$  (FROM  A  DATA  STATEMENT  IN  PROGRAM) 

3  0  POKEl 009, PEEK ( PEEK ( 68 ) +PEEK (69) * 2 56+2 

) :REM  HIGH  BYTE 

4  0  POKE1011,PEEK(PEEK(68)+PEEK(69) *256+l 

) :REM  LOW  BYTE 
50  SYS1008 
60  END 

8  00  REM  MARQUEE  MACHINE  LANGUAGE 
810  FOR  ADRES=864TO1015:READ  DATTA:  POKE 

ADRES,DATTA:NEXT  ADRES 
8  20  RETURN 

864  DATA  40,0,5,85,228,7 
870  DATA  5,40,160,1,185,0 
876  DATA128,153,255,127,200,204 
882  DATA96,3,208,244,32,161 
888  DATA3,205,97,3,240,15 
894  DATA192,255,240,11,200,140 
900  DATA101,3,172,96,3,153 
906  DATA255,127,96,172,96,3 
912  DATA169,32,153,255,127,238 
918  DATA103,3,173,103,3,205 
924  DATA96,3,176,4B,96,172 
930  DATA101,3,177,0,41,191 
936  DATA96, 141, 0,0, 142,1 
942  DATA0,169,0,141,103,3 
948  DATA141,101,3,173,144,0 
954  DATA141,99,3,173,145,0 
960  DATA141, 100, 3, 120, 169,223 
966  DATA141,144,0,169,3,141 
972  DATA145,0,88,96,120,173 
978  DATA99,3,141,144,0,173 
984  DATA100,3,141,145,0,88 
990  DATA96,206,102,3,16,9 
996  DATA32,104,3,173,98,3 
1002  DATA141,102,3,108,99,3 
1008  DATA162,3,169,248,32,169 
1014  DATA3,96  © 
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A  gentle  introduction  to  FET  interfacing  with  a  simple 
example  to  let  your  computer  control  external  devices. 

PET  Interfacing 


Mike  Boskerville 
Compton,  CA 


Technological  advances  in  the  field  of  micropro- 
cessor interfacing  permit  the  computer  to  control 
large  amounts  of  current  and  voltage.  Silicon  de- 
vices such  as  the  diode,  transistors,  and  thyristors 
allow  the  computer  to  function  as  a  very  flexible 
control  mechanism. 

The  intent  of  this  article  is  to  open  the  door 
for  users  who  would  like  to  do  something  with 
their  PET/CBM  other  than  send  electronic  mail 
and  dazzle  their  friends  with  the  PET's  computing 
abilities. 

The  user  port  on  the  PET/CBM  is  one  of  the 
few  things  that  has  not  changed  from  the  first  4K 
PET  to  the  current  32K  CBM.  It  is  driven  by  POKEs 
and  read  with  PEEKs.  Machine  language  program- 
ming allows  very  quick  responses,  making  ihe  port 
priceless.  Those  of  you  not  familiar  with  the  user 
port,  pay  close  attention:  you  may  be  in  for  a 
pleasant  surprise. 

The  6522  VIA  (Versatile  Interface  Adaptor)  is 
the  IC  (integrated  circuit)  which  gives  us  the  user 
port.  It  provides  a  parallel  eight-bit  bidirectional 
data  port  as  well  as  serial  in  and  out  for  those  great 
sound  effects.  Bidirectional  means  that  data  can  be 
read  or  written  and  is  an  important  feature  because 
many  hardware  applications  require  monitoring  as 
well  as  control.  The  eight-bit  parallel  port  can 
control  eight  devices,  or  a  combination  of  moni- 
toring and  control  can  be  obtained  without  addi- 
tional decoding  or  multiplexing. 

Data  seen  on  the  port  in  the  output  mode  is  a 
one  or  a  zero  in  binary.  The  corresponding  mea- 
sured quantities  are  +  2.4  volts  (binary  one)  or 
something  less  than  -I-  0.5  volts,  which  corresponds 
to  the  binary  zero.  Knowing  this,  and  having  a  little 
knowledge  of  semiconductors  and  digital  logic,  you 
can  easily  control  lights,  TVs,  radios,  security  sys- 
tems, tape  recorders,  or  just  about  anything  that 
can  be  turned  on  and  off. 

Obviously,  I  can't  (in  one  article)  show  how  to 
interface  to  any  device,  but  I  will  introduce  a  simple 
interface  and  trust  that,  with  a  little  creativity,  many 
users  will  adopt  their  own  style  and  applications. 

Like  money  in  the  bank,  a  buffer  is  a  good 


idea.  A  buffer  adds  a  margin  of  safety  between  you 
and  the  computer  (we  don't  want  to  lose  that  6522 
VIA).  For  the  purpose  of  buffering  I  have  used 
AND  gates,  NAND  gates,  and/or  hex  inverters.  In 
order  to  maintain  compatibility,  TTL  (Transistor- 
Transistor  Logic)  IC's  should  be  utilized.  This 
compatibility  assures  proper  voltage,  current,  and 
switching  levels  for  the  buffer.  At  this  point,  I 
recommend  that  anyone  seriously  interested  in 
interfacing  acquire  a  TTL  data  book.  Many  are  on 
the  market.  Tlie  TTL  Data  Book  (Texas  Instruments) 
is  fine.  The  6522  VIA  is  manufactured  by  MOS 
Technology  /  Commodore  Semiconductor  Group. 
Their  address  is  Valley  Forge  Corp.  Center,  950 
Rittenhouse  Rd.,  Norristown,  PA,  (215)666-7950. 

Our  simple  demonstration  interface  could 
control  a  lamp  to  provide  home  security  or  just  to 
show  off  the  versatility  of  your  PET.  You  will  need 
a  NAND  gate  (SN74LS00),  a  5  volt  DC  power 
supply,  a  NPN  transistor,  a  SPST  relay,  a  lOK 
resistor,  and  some  means  of  bringing  it  all  together. 

The  circuit  shown  in  Figure  1  operates  as 
follows:  one  of  the  inputs  to  the  NAND  gate  is 
grounded,  and  the  other  is  connected  to  the  output 
of  the  user  port.  When  the  port  goes  lo^w  (POKE 
59471,0),  the  NAND  gate  output  goes  high  (which 
will  forward  bias  the  transistor  and  energize  the 
relay  coil).  The  contacts  open  and  the  lamp  goes 
out.  The  I  OK  resistor  between  the  base  of  the 
transistor  and  the  NAND  gale  insures  that  only  a 
small  current  will  forward  bias  the  transistor - 
insuring  long  life  and  saturation  of  the  transistor. 
To  turn  the  light  on  (POKE  59471,1),  the  port 
goes  high,  causing  the  NAND  gate  to  go  low;  thus 
the  transistor  loses  its  bias  and  the  coil  voltage 
drops  to  zero.  The  lamp  comes  on.  With  this  circuit 
configuration,  and  a  relay  with  a  one-amp  contact 
rating,  you  can  easily  control  a  100  watt  light  bulb. 

It  is  a  good  idea  to  test  your  circuit  before 
making  the  final  connection  to  the  computer.  An 
additional  advantage  of  the  buffer  (the  NAND 
gate)  is  that  the  circuit  can  be  tested  by  grounding 
both  inputs  of  the  NAND  gate.  This  will  simulate  a 
low  output  from  the  user  port.  By  removing  one  of 
the  grounds,  the  NAND  gate  output  will  go  low, 
simulating  a  high  output  on  the  port.  A  nice  feature- 
of  TTL  is  that  an  open  input  is  interpreted  the 
same  as  a  logic  level  one. 

Diiving  the  circuit  can  be  as  simple  as  pressing 
a  button  on  the  computer.  If  a  triac  is  used,  instead 
of  the  relay,  the  hght  could  be  dimmed  and  bright- 
ened as  well  as  turned  off  and  on.  The  sample 
program  allows  a  time  delay  for  the  circuit. 

This  particular  application  of  the  user  port  is 
only  one  of  the  unlimited  possibilities  for  your 
PET/C3M.  I  hope  you  have  as  much  fun  developing 
your  interfaces  as  I  do  mine. 
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100    REM  SAMPLE    PROGRAM    FOR    USER   PORT    I/O 

110    PRINT" {CLEAR}";P0KE59468, 12 

120    POKE59459,l:REM  SETS    PA-0    FOR   OUTPUT 

130  P$  =  "{HOME}  {12    D0WNH17    RIGHT)" 

140  T$="{HOMEH03    D0WN}{a9    RIGHT)" 

150  T1$="{H0ME}{21    DOWN}{09    RIGHT}" 

160  T3S="C0MPUTERIZED    LAMP    CONTROL" 

170  T4S="{10    RIGHTlPRESS" 

180  T5S="{02    DOWN} {04    RIGHT} {REV}    L    {OFF}IGHT    ~ 

{REV}    D    {OFF}ARK    " 

190  L$="    LAMP    ON       " 

200  L1$="{REV}    LAMP    ON    {OFF}" 

210  0$="    LAMP    OFF      " 

220  01$=" {REV}     LAMP    OFF    {OFF}" 

2  30  PRINTTS;T3$;T1$;T4$;T1$;T5$ 
240  A$="L":GOTO270 

250    REM  THIS    ROUTINE    SETS    PA-0    HIGH   OR    LOW 

260  GET  A$ 

270  IF  AS="L''  THEN  POKE  59471 , 1  :PRINTPS  ;  LS  :  B$  = 

"L" 
280    IF   AS="D"    then   poke    59471 ,0 :PRINTP$;0S :B$= 

"0" 
290  A=A+1:IFA>30  THEN  GOSUB  320 
300  GOTO  260 

310  REM      FLASHING  INDICATOR  ROUTINE 
320  IF  B$="L"  AND  BlS="S"  THEN  PRINTP$ ; L$ ; A=0 ; 

B1$=°";RETURN 
330    IF   BS="L"    THEN   PRINTP$; LIS : A=0: B1$="S" ! RET 

URN 
340    IF   B1$="S"    THEN   PRINTP$ ;0$ :A=0 :B1S=" " : RETU 

RN 
350    PRINTPS;O1$:A=0:B1$="S" 

3  60    RETURN  Q 
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You  can  customize  your  Atari  BASIC  by  adding  new  commands  to  the  language  itself.  To  demonstrate  how  to  do  it,  the 
program  below  adds  five  DOS  commands  to  BASIC  —  including  a  directoiy  command.  There  are  two  versions  of  the 
same  program.  Program  I  is  a  BASIC  loader.  You  type  it  in  normally  and  it  will  create  a  machine  language  program 
for  )H)ufrom  the  information  in  the  DATA  statements.  Program  2  is  a  disassembly  of  the  same  routine.  It  shows  how 
the  machine  language  works  and  is  useful  to  programmers  who  know  machine  language  or  want  to  learn  more  about 
it.  It's  not  necessary,  however,  to  understand  Program  2  in  order  to  make  good  use  of  Program  1. 

The  Atari  Wedge: 
Adding  Commands  To 

Atari  BASIC 

Charles  Brannon 
Editorial  Assistant 


A  letter  was  published  recently  in  COMPUTEI's 
"Ask  The  Readers"  column,  regretting  the  need 
for  "this  POKE  or  that  POKE"  to  accomplish  various 
tasks.  The  required  solution  is  an  "expanded  com- 
mand set."  An  enticing  prospect,  adding  commands 
to  a  language,  and  a  seemingly  impossible  one,  loo. 

Atari  BASIC,  like  most  microcomputer 
BASICS,  is  "burned"  into  nonvolatile  ROM  mem- 
ory. The  machine  language  routines  to  list,  save, 
edit,  and  run  your  program  cannot  be  altered  or 
"patched"  in  any  way.  {However,  on  a  48K  .■\tari, 
you  can  copy  the  BASIC  cartridge  to  disk  as  a 
binary  file,  modify  it  with  a  "machine  language 
monitor,"  and  load  it  into  the  top  of  memory  where 
it  will  act  almost  as  a  ROM  cartridge.) 

The  most  common  (and  easiest  to  implement) 
extension  of  a  language  is  the  addition  of  "im- 
mediate mode"  conmiands.  These  direct  com- 
mands, which  are  not  usually  executed  in  a  pro- 
gram, but  from  the  keyboard,  include  RUN,  SAVE, 
LIST,  NEW,  DOS,  etc.  Thanks  to  Atari's  modular 
Operating  System  (OS),  we  can  easily  add  this  type 
of  command. 

An  Overview  Of  Atari's  Operating  System 

To  understand  how  the  Atari  Wedge  works,  we'll 
have  to  delve  into  the  mysterious  lOK  ROM.  If  you 
just  want  to  use  the  program  and  aren't  concerned 
about  the  technical  details,  feel  free  to  skip  ahead. 
.The  Operadng  System  (OS)  of  a  computer  is  re- 
sponsible for  all  input  and  output  to  and  from 
disk,  cassette,  printer,  and  keyboard.  It  can  also 
perform  such  chores  as  memory  management  and 
screen  display.  On  many  microcomputers,  the  OS 
does  not  exist  as  a  separate  entity,  but  is  incorpo- 


rated into  the  BASIC  interpreter. 

The  Atari,  on  the  other  hand,  is  the  first 
microcomputer  with  a  general-purpose  "plug-in" 
operating  system.  This  goes  hand  in  hand  with  the 
use  of  program  and  game  cartridges.  All  programs 
running  on  an  .'^tari  use  a  common  set  of  routines, 
from  floating  point  arithmetic  to  high-resolution 
graphics  routines  such  as  PLOT,  DRAWTO,  and 
FILL. 

A  Mini-language 

So,  instead  of  BASIC  providing  a  marginal  oper- 
ating system  (which  on  many  machines  is  a  maze  of 
machine  language  calls,  requiring  incompatible 
register  setup  and  initializauon),  we  have  a  BASIC 
cartridge  which  uses  "universal"  OS  routines.  A 
good  OS  simulates  a  mini-language.  It  provides 
documented,  unchanging  (between  various  revi- 
sions), unified  subroutines  with  full  parameter 
passing  and  error-checking. 

Furthermore,  a  good  OS  is  extensible.  All  the 
major  routines  and  subroutines  are  accessed  /Wi- 
rectly,  through  pointers.  That  is  why  the  Atari  is  so 
flexible.  If  you  want  to  change  the  personality  of 
your  computer,  just  change  one  of  the  vectors  of  a 
given  routine  to  point  to  your  machine  language 
routine.  Your  program  can  then  pass  on  control  to 
the  default  program. 

A  Flexible  Computer 

This  indirection  is  visible  throughout  the  Atari.  At 
the  low  end  is  color  indirection,  where  you  can 
change  the  color  of  anything  drawn  to  another 
color  merely  by  changing  one  color  register.  The 
default  character  set  pointer  can  be  changed  to 
point  to  a  user-designed  character  set.  The  system 
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interrupt  routines  and  display  list  interrupts  are  all 
fully  accessible  via  a  table  of  pointers.  The  BREAK 
key  can  be  masked;  the  keyboard  scan  routine  can 
be  modified  or  bypassed;  exotic  periphetals  can  be 
serviced.  And  all  input/output  devices  are  user- 
definable,  from  the  keyboard  to  the  disk  drive. 

A  notable  peculiarity  of  tfie  Atari  is  that  not 
just  the  disk  drive  or  printer,  but  also  tlie  TV  screen 
and  keyboard,  are  considered  "periplierals."  You 
don't  print  a  character  to  the  screen  on  the  Atari; 
you  send  a  character  or  buffer  to  the  Editor  device. 

Chain  Of  Command 

Through  the  hierarch)  of  a  subset  of  the  OS,  the 
CfO  (Central  Input/Output),  BASIC  politely  re- 
quests a  line  of  input  from  .screen  and  keyboard. 
After  BASIC  makes  this  request,  control  is  passed 
to  CIO,  which  calls  the  Editor.  Tlie  Editor  lets  the 
user  enter  a  "line"  of  text  (which  can  be  up  to  three 
screen  lines  long).  The  user  can  use  cursor  controls 
to  edit  the  line  or  to  move  the  cursor  anywhere  on 
the  screen  lo  edit  another  line. 

When  RETURN  is  pressed,  the  line  the  cursor 
is  on  is  placed  into  a  buffer  (block  of  memory). 
Next,  CIO  gives  this  information  to  the  calling 
routine  via  another  bulTer.  The  CIO  is  designed  to 
be  easy  to  use  from  machine  language.  If  you 
think  it  sounds  complicated,  imagine  i^erforming 
all  these  tasks  ivilhout  an  operating  system! 

Driving  A  Wedge 

We  don't  have  to  modify  BASIC  at  all.  We  just 
"wedge"  oiu-  way  into  the  Editor  device,  "E:".  As 
intimated,  even  the  "system"  devices  such  as  "E:" 
or  "D;",  the  disk  "driver,"  can  be  replaced.  Usually, 
however,  you  don't  want  to  replace  a  vectored 
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Figure  1.  Wedging  Into  a  Vector 


routine;  you  just  want  to  insert  an  additional  task. 
In  this  case,  you  point  the  vector  to  your  routine, 
which  performs  the  little  extra  task  and  then  calls 
the  main  routine.  This  "bypass"  explains  ihe  term 
wedge. 

The  Handler  table  contains  the  names  of  all 
the  devices.  If  you  wanted  lo.  you  could  change  the 
name  o(  the  cassette  device  (C:)  to  another  charac- 
ter, such  as  T:  (for  Tape),  by  linding  die  "C"  in  the 
table  and  changing  it  to  a  "T".  Along  with  each 
name,  the  Handler  table  includes  an  address  that 
points  to  another  table  of  addresses  that  point  to  all 
the  functions  of  that  particular  device,  fhis  is 
multi-le\el  indirection.  There  is  even  a  ve(  lor  that 
points  to  a  list  of  vectors! 

We  want  to  modify  the  Editor,  so  we  change 
the  first  vector  to  point  to  our  list  of  vectors.  All  we 
leally  need  to  do  is  change  one  of  the  vectors  in  tlie 
Editor's  list  of  vectors,  the  "Get  Character"  address. 
Since  this  list  is  in  ROM,  at  $F.400,  we  need  to  copy 
this  16-byte  tatile  to  RAM,  modify  it,  and  re-point 
the  Handler  table  to  our  RAM  version  of  the  Editor 
Handler  table. 

A  Monitor  Monarchy 

Now  that  we've  got  the  Operating  System  calling 
our  routine  instead  of  the  Editor  in  ROM,  we've 
got  total  control  of  almost  all  console  input/output. 
"I  he  Get  Character  romine,  instead  of  Calling  I*,:, 
asks  us  for  an  ASCII  character,  presumablv  from 
the  screen  and  keyboard.  We  comply  l)\  calling  the 
default  routine  in  ROM. 

This  seems  rather  roundabout,  doesn't  it?  BiU 
we  reserve  the  right  to  monitor  all  characters  re- 
turned to  the  Operating  system,  and  hence,  BASIC. 
We  get  to  examine  every  line  of  input  before  that 
line  is  returned  to  BASIC,  where  any  strange  new 
commands  would  be  scorned  with  an  error  message. 

So,  wejust  catch  the  carriage  return  code  and 
leisurely  examine  the  input  buffer,  located  at  $0580. 
All  we  have  to  do  is  compare  it  against  a  table  of 
commands,  and,  if  we  find  a  match,  execute  the 
command.  If  not,  wejust  return  the  line  to  CIO 
(and  CIO  gives  it  back  to  BASIC)  on  the  assumption 
that  it's  either  a  blank  line,  a  BASIC;  connnand,  or 
a  syntax  error.  Sounds  simple,  but  such  a  "paising" 
routine  is  quite  a  headache  io  code  and  understancl. 

A  REMarkoble  Solution 

After  we've  intercepted  and  executed  the  line,  how 
do  we  prevent  a  syntax  error  when  we  return  the 
line  to  BASIC?  (And  since  we've  "cut  in,"  we  have 
to  follow  protocol  and  return  something.)  One  solu- 
tion would  be  to  erase  the  liuffer  by  filling  it  with 
spaces.  An  easier  trick  would  be  to  change  the  first 
chaiacter  of  the  line  to  a  period,  e.g.,  "SCRATCH 
D:TEMP"  would  become  ".CRATCH  D:TEMP". 
Since  BASIC  interprets  a  leading  period  as  an 
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abbreviation  for  "REM"  (don't  ask  me  why,  it's  just 
a  lucky  fluke),  BASIC  conveniently  ignores  the 
command  and  returns  READY  (which  it  wouldn't 
if  we  merely  blanked  out  the  line). 

The  parser  routine  makes  it  easy  for  you  to 
add  commands.  Just  place  the  name  of  each  com- 
mand, followed  by  a  zero,  and  the  address  where 
you  want  control  to  be  transferred  after  the  com- 
mand is  recognized,  in  COMTBL  (COMmand 
TaBLe,  see  Program  2).  The  length  of  the  Hne  is 
found  in  LENGTH,  and  the  second  character  after 
the  command  is  returned  in  FARMS  (since  this  is 
where  any  parameters  would  be). 


command  xxx,yyv,2zz 

f  t 

FARMS        LENGTH 


Figure  2. 

Note  that  the  length  is  one  character  past  the  end 
of  the  string,  assuming  you  number  from  zero. 
Your  command  processor  can  find  the  command 
string  in  LBUFF  (|0580). 

Theoretically,  this  technique  can  be  used  to 
add  commands  to  any  language  environment.  You 
only  have  to  find  a  way  to  make  the  language  pro- 
cessor ignore  commands  when  you  return  the  Une 
(such  as  blanking  it  out).  Of  course,  the  commands 
themselves  are  usually  language-specific. 

Copious  Commands 

Now  the  way  is  open  to  add  a  plethora  of  BASIC 
utility  commands.  Of  course,  these  will  have  to  be 
written  in  machine  language  and  interfaced  with 
the  Wedge.  I've  included  the  resident  DOS  com- 
mands LOCK,  UNLOCK,  RENAME,  and 
SCRATCH,  as  well  as  DIR  to  print  the  directory. 
You  can  study  the  assembly  listing  (Program 
2).  If  you  have  an  assembler,  try  typing  it  in  and 
modifying  it.  It  contains  a  wealth  of  techniques  and 
information,  such  as  pattern  matching,  indirect 
subroutine  calls,  making  a  routine  "RESET-proof," 
using  CIO  for  input/output  from  machine  lan- 
guage, long  branching,  modular  programming, 
calling  BASIC'S  ERROR  routine,  even  "pressing" 
SYSTEM  RESET  from  within  aprogram. 

Using  Wedge  1.0 

A  machine  language  program  can  be  hard  to  even 
enter  into  the  Atari  without  an  assembler.  Program 
1  will  write  the  machine  language  to  disk  in  the 
form  of  an  "AUTORUN.SYS"  file.  Save  this  pro- 
gram so  you  can  write  copies  to  any  disk.  When 
you  boot  this  disk,  the  AUTORUN  file  will  auto- 
matically load  and  initialize  the  Wedge.  You  can 
use  the  Wedge's  "console  DOS"  directly,  without 
waiting  for  the  disk  utility  package  (DUP.SYS) 
to  load  in,  and  without  losing  any  programs  in 
memory. 


Commands  provided  are  DIR  (lists  the  direc- 
tory of  drive  one),  LOCK,  UNLOCK,  SCRATCH 
(delete),  and  RENAME.  Remember  to  include  the 
D:  (or  D2:  for  drive  two,  if  you  have  one)  in  the 
filename  with  all  the  commands  except  DIR.  With 
RENAME,  use  the  convention  RENAME  D:- 
oldname,newname". 

The  Wedge  is  "persistent";  in  other  words,  it 
re-initializes  itself  when  you  press  SYSTEM  RESET, 
so  it's  kind  of  hard  to  get  rid  of  it.  An  additional 
command,  KILL,  removes  the  Wedge.  You  can 
bring  back  the  Wedge  with:  PRINT  USR(7936).. 

These  commands  are  just  a  start.  Many  others 
are  possible:  RENUMBER.  FIND,  AUTO  line 
number,  UPDATE  (removes  unused  variables 
from  the  variable  name  table),  and  more.  If  you 
come  up  with  a  useful  BASIC  utility  in  machine 
language,  send  it  to  COMPUTE!  to  be  incorporated 
into  a  future  version  of  the  Wedge. 

Talking  Back 

We've  managed  to  intercept  BASIC  at  the  com- 
mand level.  In  future  issues,  we'll  go  into  how  you 
can  tell  BASIC  what  to  do  from  machine  language. 
We'll  even  try  to  pursue  that  elusive  aim  -  actually 
adding  commands  to  a  running  program. 


Program  1:  BASIC  Loader 

lOO  REM  WEDGE  BASIC  LOADER 

110  GRAPHICS  Os?  "Insert  a  DOS  2. OS  d 

iskette" 
120  ?  "with  DOS. SYS  in  drive  1." 
130  ?  !?  "Press  l;I;ji*IJ;>;  when  you  have 

done  thi  s. " 
140  IF  PEEK(764)<>12  THEN  140 
150  POKE  764,255 
160  ?  1?  "Now  writing  the  Medge  AUTOR 

UN. SYS  -file" 
170  TRAP  190 
ISO  OPEN  #1,8,0, "Ds AUTORUN, SYS-iTRAP 

40000: GOTO  200 
190  CLOSE  #1:?  :?  "Can't  open  AUTORUN 

.SYS  for  write. ":END 
200  PUT  «1,255jPUT  #1,255sREM  «FFFF  H 

EADER 
210  PUT  #1,0:PUT  «l,31:REM  *iFOO  STAR 

T 
220  PUT  #1,74:PUT  #1,33:REM  «214A  END 
230  FDR  1=7936  TO  8522+6: REM  INCLUDE 

6-BYTE  AUTORUN 
240  READ  A:TRAP  310iPUT  «1,A;TRAP  400 

00 
250  CKSUM=CKSUM+A 
260  NEXT  I 

270  IF  CKSUMO60435  THEN  ?  "{BELL>Bad 
number  in  DATA  st at ement s . " : ERR= 

1 
280  CLOSE  #1 
290  IF   NOT  ERR  THEN  ?  s?  "DATA  ok,  w 

rite  successful." 
300  END 
310  ?  :?  "Error-»;PEEK(195> ; "  when  at 

tempting  disk  wr i te. ": CLOSE  #1:EN 

D 
320  REM 
330  REM  Following  is  the  decimal 
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•qulvalent     of     Wedge     l.O 
lLi5t     be    typed     in    per-fectly 
n    order    to    •function. 


833B  DATA  3,169,120,157,68,3 

8344  DATA  167,32,157,69,3,32 

8350  DATA  86,228,152,16,3,76 

8356  DATA  55,33,162,80,169,5 


Program  2:  Wedge  Disassembly 
The    Atari     Wedge 


0100 
0110 
012O 

0130  ICCOM 

0140  ICBADR 

0150  ICBLEN 

0160  ICAUXl 

0170  CORN 

OIBO  CPTXTR 

0190  CSTXTR 

0200  CPBINR 

0210  CCLOSE 

O220  CIO 

0230  OPDIR 

0240  HATABS 

0250  LBUFF 

0260  LENGTH 

O270  MEMLD 

0280  FARMS 

0290  COM 

0300  DOSINIT 

0310  ENTRY 


*=«lFOO 
=*0342 
=»0344 
=«034B 
=S034A 
=  *03 
=  *09 
=  t05 
=  *0B 

=«oc 

=*E456 
=  «06 
=*031A 
=«O580 
=  *CB 
=*02E7 
=  *CC 
=  «CD 
=  *OC 


PLA 

SIC  initialization 
0320  ;  Make  wedge  "RESET-proof ' 
0330  INIT 
0340  LDA  DOSINIT 

OS 
0350  STA  REINIT+1 

1  i  z  at  i  on 
0360  LDA  DQSINIT+1 

the  REINIT 
0370  STA  REINIT+2 

1  1 
0380  ; 
0390  INIT2     LDA  #REINIT8.255  jReplac 

m    DOS  init 

STA  DOSINIT       ;with  W 


jFor  BA 

:  II 

;Save  D 
; i  ni  t  i  a 
; i  nsi  de 
;JSR  ca 


0400 


edge 


0410 
0420 
0430 
0440 


LDA  #REINIT/256  ;init 

STA  DOSINIT+1 

JSR  MSB  ;Print  message 

JSR  ECHANGE       ;  hooku 
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p  n( 


0450 


up 


LDA  *ENDWEDGE!<255  ;  Bump 


0460  STA  MEHLQ 

0470  LDfl  #ENDWEDGE/256  ; 1 ow 

memory  pointer 
0480  STA  MEMLO+1 

0490  RTS 

0500  ; 
0510REINIT    JSRXXXX  ;XXXXi 

filled  in  with  DOSINIT 
0520  JSR  INIT2 

O530  XXXX        RTS 
0540  ; 

0550  ;  Print  "welcome"  message 
05&0  ; 

LDA  «WMSG&255 


STA  ICBADR 

LDA  #WMSG/256 

STA  ICBADR+1 

LDA  *0 

STA  ICBLEN+1 

LDA  #12 

STA  ICBLEN 

LDA  #CPBINR 


0570  MS6 

ddress  o-f 
0580 
O590 
O6O0 
O&IO 

gth 
0620 
0630 
0640 
0650 

carri age-returns 
0660  STA  ICCDH 

0670  LDX  #0 

the  edi  tor 
0680  JSR  CIO 

D  to  pr  i  nt  i  t 
069O  TYA 

0700  BMI  ERR 

rror,  return 
0710  RTS 

0720  ERR         JMP  ERROR 
0730  ; 

0740  WMSG       .BYTE  "Atari  Wedge", 155 
0760  ; 

0770  ;  Following  replaces  the  old  E: 
0780  J 

LDY  #0 


; Store  a 
; message 

;Set  len 

;  I  gnor e 

;File  O, 
;Call  CI 

;  I  f  no  e 


LDA  HATABSjY 

CMP  #'E 
BEQ  EFOUMD 

INY 

INY 

CPY  #34 

BNE  ELOOP 
RTS 


; Search 
;  i  n  hand 

; Found  e 
; no,  nex 

; end  of 

; return 


0790  ECHAN6E 

for  E: 
OBOO  ELOOP 

ler  table 
0810 
0B20 

nd? 
0830 

t  entry 
O840 
0850 

table? 
0860 
0870 
0880  ; 
0B90  5  Store  new  handler  table  addres 

5 

0900  ; 

INY 

LDA  #MEDGETAB&255 

STA  HATABS,Y 

INY 

LDA  #WEDGETAB/256 

STA  HATABSjY 
0970  ;  Transfer  Editor  table  to  Wedge 

table 

09S0  LDX  #0 

099D  XFER       LDA  »E400,X 

lOOO  STA  WEDGETAB.X 

1010  INX 

1020  CPX  #16 

1030  BNE  XFER 


O9t0  EFOUND 

0920 

0930 

0940 

0950 

0960 


1040 
1050 
1060 
1070 
1080 
1090 
1100 

mo 

I  120 
1  130 

1140 

1  150 
1160 
1170 

1  180 
I  190 
1200 
1210 
1220 

1230 

1240 

1250 
1260 

1270 

1280 
1290 

1300 
1310 

1320 

1330 

1340 
1350 

1360 
1370 

1380 
1390 
1400 
1410 
1420 

1430 
1440 

1450 
1460 
1470 
1480 

1490 

ISOO 

1510 
1520 

1530 

1540 

1550 


;  Patch  in  MYINPUT  routine 
LDA  #MYINPUT-18<255 
STA  WEDBETAB+4 
LDA  #MYINPUT-1 /256 
STA  WEDGETAB+5 
CLC 

LDA  *E404        ;  Set  ch 
aracter  address 

ADC  #1  ;  Actual 

address  is  +1 

STA  MYINPUT+1    ;  Egads ! 
LDA  «E40S        ;  Self-m 
od  i  f y i  ng  code ! 

ADC  #0  ; (Accept 

any  carry ) 

STA  MYINPUT+i 
LDA  #0 

STA  LENGTH       ;Clear  1 
ength  initially 

RTS 
5 

;  Wedge  handler  address  table 
WEDGETAB  *=»+16 
YSAVE      »=*+!  ;Used  to 

save  Y  register 
XSAVE      t=»+l  ;DittD  f 

or  X 

JUMPADR    *=»+2  ;used  fo 

r  indirect  JMP 
MYINPUT 

;  The  SF63E  address  is  actually 
placed  here  by  above  code 
;  to  permit  this  routine  to  run 
on  the  Revision  B  OS 
;   (where  it  wouldn't  be  *F63E) 

JSR  *F63E  ;Get  a  c 

haracter  from  E: 
PHP 

CMP  #155  ;End  of 

line?  (CR) 

BEQ  ENDLINE       ;Ves,  co 
mplete  line  ready 
INC  LENGTH 
PLP 

RTS  ;No,   let 

CIO  have  the  character 
ENDLINE 

STY  YSAVE         ;Save  Y 
for  CIO 


STX  XSAVE 

LDA  LENGTH 

BEQ  RETURN. LINE 


LOOKUP 

LDA  #C0MTBL!c255  ;  Set  up 
indirect  pointer  for 
STA  COM 

LDA  #C0MTBL/256  ;comman 
d  table 

STA  COM+1 
NEXTCQM   LDV  «0 
COMPLOOP 

LDA  (COM},Y      iCampare 
command  against  line  buffer 

CMP  LBUFF.Y      jOkay  so 
far? 

BNE  NOTSAME      ;no  mate 
h 

INY 

LDA  (COMJ.V      ;is  next 
character  null? 

BEQ  COMPOUND     ;yes,  co 
nnand  found 

CPY  LENGTH       ;excBede 
d  1 i  mi  ts? 

BNE  COMPLOOP     ;if  not. 
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After  only  three  years  on  the  market, 
the  Atari  400/800  microcomputers 
have  become  among  the  most 
popular  personal  computers  ever 
made.  So  it  was  no  surprise  when 
COMPUTEI's  First  Book  of  Atari,  a 
collection  of  the  best  Atari  articles 
published  during  1980-81  in 
COMPUTE!  Magazine,  also  became 
a  "bestseller"  with  Atari  enthusiasts. 
The  first  printing  sold  out  injust  a 
few  months. 

That's  why  we've  followed  up 
with  COMPUTEI's  Second  Book  of 
Atari.  Available  immediately,  the 
Second  Book  of  Atari  continues 
COMPUTEI's  tradition  for  personal 
computer  users. 

But  the  Second  Book  of  Atari 
differs  from  the  First  Book  in  one 
important  respect  -  all  the  articles 
are  totally  new  and  previously 
unpublished.  The  Second  Book  of 
Atari  \nc\u6es  such  interesting 
articles  as  "Page  Flipping,"  "Fun 
With  Scrolling,"  "Perfect  Pitch," 
"Player-Missile  Drawing  Editor," 
and  "TextPlot  Makes  a  Game." 
Whole  chapters  are  devoted  to 
subjects  such  as  "Advanced 
Graphics  and  Game  Utilities," 
"Programming  Techniques,"  and 
"Beyond  BASIC."  With  250  pages  - 
more  than  25  percent  thicker  than 
the  First  Book  at  the  same  price  - 
the  Second  Book  of  Atari  is  crammed 
with  information  and  ready-to-iype 
program  listings.  And  the  book  is 
spiral-bound  to  lie  flat  and  is  fully 
indexed  for  quick  reference. 

Best  of  all,  COMPUTEI's  Second 
Book  of  Atari,  like  COMPUTE! 
Magazine  itself,  is  written  and  edited 
to  appeal  to  all  computer  enthusiasts 
at  only  $12.95. 
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SI  Wie  Atat,  Microsoft  BASIC:  A  First  Look    .'..W.  j,,  ^jj^ 

Ituf^elJ*"^^-  ^*'--"«''  Graphics  And  Games 

SS  Player-Missile  Drawing  Editor     .  .  .   „    ^ 

67  Point  Set  Graphics    .  "'  "^oerster 

76  Page  Flipping     . Rouglns  Winsand 

78  An  Introdtiction  To  Display  List  Interrupts Ahn^""""' 

85  Extending  Atari  High  Resolution  GraphL      n"^  Sf'" 

85  Part  1:  The  Polygon  Fill  Subroutine  '^'^'^  ^""" 

92  Part  2:  Textured  Graphics 

114  Part  3:  Multi-colored  Graphics  In  Mode  8 

160  Fextplot  Makes  A  Game 

169  Fun  With  Scrolling  ^'"'''''  ^I'^fkin 

Ifis  g-t, ^       _  David  Plotkin 

rtl  f  c'*P!^^'^°"''-  ^plications. 

IBS  A  Simple  Text  Editor  „      , , 

194  The  Atari  Keyboard  Speaks  Out ^wf'f"  ^T^'" 

198  Atari  Screen  As  Strip  Chart  Recorder u  ,     '*'o'^-  ^^^ 

209  Fast  Banner     .  'Recorder     Helmut  Schmidt 

213  Petfect  Pitch  Sol  Guher 

219  Chapter  Five.  Beyond  BASIC  '"'  """'''' 

tta  ™^^,.^'P  J^^'^"^  Machine  Language  Programs  With  BASIC  Fd  sV 

^foi-i''n"^^'""^>'^S  Piles  From  BASIC  ""^ '"''^'^   ,  '    Ed  Stewart 

249  The  Resident  Disk  Handler  ^''^''"  ^-  ^"^^er 

ya.a  I  ■  .•      o  "^"I'  Kastenhoiz 

^tS  Listing  Conventions 

249  Index 
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1560 

1570 

1580 
1590 

1600 
1610 

1620 

1630 
1640 
1650 

1660 

1670 

16S0 
1690 
1700 

1710 
1720 
1730 
1740 
1750 

1760 

1770 
1780 
1790 
1800 
ISIO 

1B20 

1S30 

iB40 

1B50 

1B60 
1870 
1880 


continue  comparison 

JMP  RETURN. LINE  ;give  1 
ine  to  language 

NOTSftME   CMP  #255         ; End  of 
table? 

BEQ  RETURN. LINE 


LDY  #0 
p  over  command 

FINDEND   LDA  <COri),Y 

BEQ  ENDCOM 
zero  yet? 

INC  COM 
t  character 

BCC  NQINCl 

INC  CDM+1 

NOINCl     JMP  FINDEND 

until  null  byte  found 
ENDCOM     CLC 
skip  over  null  byte 

LDA  COM 
address 

ADC  #3 

STA  COM 

BCC  NOINC2 

INC  COM+1 

JMP  NEXTCDM 


; No,  ski 

;Hit  the 
; No ,  nex 

; cont i  nue 
;Add  3  to 
;and  JMP 

;Check  fo 


r  carry 

NOINC2 
COMPOUND 


I  NY 

STY  FARMS  ;Y  is  i nd 
ex  into  parameters 

LDA  (COM),Y  ;Load  JU 
MPADR  with  command  address 

STA  JUMPADR 

INY 

LDA  (COM),Y 

STA  JUMPADR+i 

JMP  (JUMPADRI 


EXIT       LDY  #0 
5  return  here 

LDA  #' . 
first  character  to 

STA  LBUFF,V 
REM 
r 

ASIC  to  ignore  line 
RETURN. LINE 

LDA  #0 

STA  LENGTH 


Execute 
Command 
Change 


All OM5  B 


1890 

LDA  #155 

; Return 

EOL  to  CIO 

1900 

Y 

LDY  YSAVE 

; Restore 

1910 

LDX  XSAVE 

;and  X 

1920 

cessor  s 

PLP 
tatus 

; and  pro 

1930 

it 

RTS 

;That' s 

1940 

COMTBL 

1950 

;  Medge 

commands  and  command  tab 

le 

1960 

;  Format 

is: 

- 

1970 

;   .BYTE 

"COMMAND" ,0 

1980 

;   .WORD 

COMMAND. ADDRESS 

1990 

;  End  of 

table 

i  s 

2000 

;   .BYTE 

255 

2010 

.  BYTE 

"  D I  R  "  ,  0 

2020 

.  WORD 

DIR 

2030 

.BYTE 

"SCRATCH' 

,0 

2040 

.  WORD 

SCRATCH 

2050 

.  BYTE 

"LOCK", 0 

2060 

.  WORD 

LOCK 

2070 

.BYTE 

"UNLOCK", 

0 

2080 

.WORD 

UNLOCK. 

2090 
210O 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210 
2220 
2230 
2240 
2250 
2260 

2270 

2280 
2290 

2300 
2310 

2320 
2330 
2340 
2350 

2360 
2370 
23B0 
2390 
2400 
2410 
2420 

2430 
2440 

2450 
2460 
2470 
2480 
2490 
2500 

2510 


DIRBUF 
DIRNAME 

;  Start 

DIR 


.BYTE 
.WORD 
.BYTE 
.  WORD 
.  BYTE 

t=«+20 

.BYTE  ' 


"RENAME", O 

RENAME 

"KILL" ,0 

KILL 

253 


D: «. *• 
of  commands: 


LDX 
LDA 

STA 
JSR 
0PEN#5,6,0, "D: t. « 
LDX  #«50 


#«50  ; 

#CCLOSE 

ICCOM, X 

CIO   ;CLOSE#5 


I0CB«5 


«S 
mmand 


LDA  *CDPN 


3  channel 
; open  co 


STA 
LDA 
"directory" 
STA 
LDA 
ame  (wildcard) 

STA  ICBADR,X 

LDA 

STA 

JSR  CIO 


ICCOM, X 
#OPDIR 
c  ommand 
ICAUXl , X 
#DIRNAME!c255 


; Bpeci  al 


}  f  i  I  en 


#DIRNAME/256 
ICBADR+1 , X 


set  i  t 


TYA 

BPL 

JMP 

9  1  i  n 

LDX 
LDA 


up  ! 


;  Print 

NOERRl 

NEXT 

ine 


into  thi 


STA 
LDA 
STA 
STA 

LDA 

1 ength  i  s 

STA 


NOERRl 

ERROR 

■  to  the  Editor 


««30 
«CBTXTR 


;Bet 


STA  ICCOM, X 
LDA  «DIRBUF!<255 
!    buffer 
STA  ICBADR.X 

ICBADR 

#DIRBUF/256 

ICBADR+1 , X 

ICBADR+1 

#20 

20 

ICBLEN, X 


jPut  it 


lly  17) 


2520  STA  ICBLEN 

2530  JSR  CIO 

2540  TYA 

for  end  of  file 
2550  BMI  ENDIR 

or,  finished  directory 
2560  N0ERR2    LDA  tCPTXTR 

xt  record  (print  a  line) 


; Max  i  m 
;  ( ac t ua 

;Check 
} On  err 
; Put  te 


2570 

STA 

ICCOM 

2580 

LDX 

#0 

;Channe 

1 

0  i 

s 

open  to  the  Edi 

tor 

2590 

JSR 

CIO 

2600 

JMP 

NEXT 

;Read  n 

ex 

t  1 

i  ne 

2610 

f 

2620 

EN 

5 

DIR 

LDX 

#«50 

; CLOSE* 

2630 

LDA 

«CCLOSE 

2640 

STA 

ICCOM, X 

2650 

JSR 

CIO 

2660 

JMP 

EXIT 

2670 

;E 

nd 

of 

directory  rout 

i  ne 

2680 

« 

)tcirFight<zr 


The  Ultimate  Joystick 

•  2  Year  Warranty 

•  More  Accurate     j,-.  ^  q— 

•  Easier  to  Hold      ^10.70 

LEFTY  JOYSTICK  ADAPTOR 

Adapts  to  ani>  Atari  Joystick.     ^^ 
Moves  fire  button  to  top  Right.  ^y.^C) 


•  90  Day  Warranty 

•  Same  as  Starfighter 

except  made  of  softer  ^^^^^^    tfj  QC 

materials.  '^-/."j 

EXTENSION  CABLE  (5  ft.) 


Adapts  to  any  Atari  controller. 

_    *6.95 

ALL  JOYSTICKS  WORK  WrTH^Atari  VCS,  Sears  Telegame,  Commodore  VlC-20,  Atari  400/800  (All  products  have  registered  trademarks) 

30  Day  Money  Back  Guarantee 


i^m  SUPER  SPECIALS^ 

CHOPUFTER  il  ^  ^FROGGER 

$22.95  disk  ■     K-RAZY  SHOOTOUT  ▼$24.50  disk/ tape 


.^ 


RASTER  BLASTER 


$19.95  disk 


K-RAZY  SHOOTOUT 
H  $31.95  cartridge 

Prices  effective  onln  throufib  Nouember  30,  19H2. 


CANYON  CLIMBER 

$19.95  disk/tape 


Buy  any  3  programs  and  receive  a  FREE*  SLIK  STIK 


ATARI 

CONVERSATIONAL 

LANGUAGES  T 43,95 

INVITATION  TO 

PROGRAMMING  2&  3  T  2195 

MUSIC  COMPOSER  C 32  95 

MY  FIRST  ALPHABET   D     ,    , .  28  95 
TOUC H TYPING   T 18,95 


WORD  PROCESSOR   D  ...      112.95 

BOOKKEEPER   D 112  95 

HOME  FILING  MANAGER  D..37,95 

MAILING  LIST  T  18,95 

ASTEROIDS   C 26  95 

CAVERNS  OF  MARS  D 28.95 

CENTIPEDE  C  32.95 

COMPUTER  CHESS  C 26.95 

MISSILE  COMMAND  C  26.95 

PACMANC 32.95 

SPACE  INVADERS  ■  C  26,95 

SUPER  BREAKOUT  C   26.95 

STAR  RAIDERS  C  32.95 

ASSEMBLY  EDFTOR  C 44.95 

BASIC  C ..... .  44  95 

MACROASSEMBLER  D  '    ' !  ^ !  65  95 

MICROSOFT  BASIC   D 65.95 

PILOT (HOMEPACKAGE)  C   .58  95 


APX 

ALL  ITEMS    2n  OFF  RETAIL 
CARRY  THE  ENTIRE  APX 
CATALOG! 


WE 


DATASOFT 

SHOOTING  ARCADE   DT     .23  95 
PACIFIC  COAST 

HIGHWAY   D  T   23  95 

CLOWNS  &  BALLOONS  DT.23  95 

TUMBLEBUGS  D 23  95 

MiCROPAINTER  D 27.95 

BASIC  COMPILER   D 74.95 

TEXTWIZARD  D 74,95 


ON-UNE 

JAWBREAKER  D/T  , 23.95 

ULTIMA  I   D,T 3195 

CROSSFIRE   D.T  23,95 

ULYSSES  &  GOLDEN 

FLEECE  D 27,95 

SOFTFORN  ADVENTURE  D   .23  95 

THE  NEXTSTEP  ■  D  31  95 

MISSION  ASTEROIDS  D 20  95 

THE  WIZARD  &  THE 

PRINCESS  D 25  95 

THRESHOLD   D 3195 

ULTIMA  II  D  44  95 

MOUSKATTACK   D   27  95 

BRODERBtJND 

APPLEPANIC  DT... 23-95 

STELLAR  SHUTTLE  ■  D  T 23,95 

DAVID'S  MIDNIGHT 

MAGIC   D 27.95 

STABBLAZER  D 25.50 

TRACK  ATTACK  ■  D 23.95 

LABYRINTH   D 23  95 

SERPENTINE   D  23,95 

DUEUNGDIGFTS-D 23,95 

DEADLYSECRETS  D 27  95 

SYNAPSE 

PROTECTOR  DT 23  95 

SLIME  DT 23,95 

CHICKEN  DT  23  95 

SHAMUS   DT 23  95 

FORT  APOCALYPSE   D'T  ,  ,  . .  23,95 

FILE  MANAGER  800*   D  79  95 

DISK  MANAGER  D 23  95 

PAGE  6  D 23  95 

ROKLAN 

DELUXE  INVADERS  ■  D 27  95 

GORF-D/C 3195 

WIZARD  OF  WOR  -D/C 31 ,95 


ANALOG 

RACE  IN  SPACED/T 20,95 

CARNIVAL  DT 20  95 

SUNDAY  DRIVERD/T 23  95 

CRASH  DIVE' D/T  23  95 

ADVENTURE  INTERNATIONAL 

REARGUARD   D  20  95 

PREPPIE   D  T 23  95 

S  A  G  A  ADVENTURES   D   ,  , .  23  95 

AUTOMATED  SIMULATIONS 

TEMPLE  OF  APSHAI   DT 3195 

UPPER  REACHES  OF 

APSHAI   DT  , .,. 16,95 

CRUSH,  CRUMBLE  & 

CHOMP   DT 23,95 

RICOCHET  D  T 16,95 

CRYPT  OF  THE 

UNDEAD   D  T 23,95 


IDS.!. 

POOL  15   D 

POOL  400  C 

SPEEDWAY  BLAST -C 


GEBELLI 

EMBARGO  C 
FIREBIRD  C ,  . 


. ,  27,95 
,.31,95 
..31.95 


.39  95 
.  39  95 


SIRIUS 

SNAKE  BYTE   D 23.95 

SPACE  EGGS  D 23.95 

CYCLOD  D 23  95 

SNEAKERS   D 23  95 

QUALrry 

ALI  BASA   D 26  50 

THORN 

CALL  FOR  ITEMS  AND  PRICES 


D  -  Disk 


T  -  Cassette 


C  -  Cartridge 


WE  CARRY  HUNDREDS  OF  riEMS  FOR  ATARI  400/800,  if  you  don't  sec  it  here,  please  call 


*  COUPON  PROGRAM 

The  purchase  of  each  program 
(with  the  exception  of  Super 
Specials,  Atari  and  APX}  will 
earn  you  1  COMPUTABILITY 
DIVIDEND  COUPON.  Save  3 
coupons  and  redeem  them  for 
your  choice  of  Slik  Stik,  a  Lefty 
Adaptor,  or  an  Extension 
Cable.  You  pay  only  a  $2.30 
shipping  and  handling  charge. 


ORDERING  INFORMATION 

To  order  by  mail  send  money 
order,  certified  check  or  personal 
check  (allow  14  days  to  clear)  to 
COMPUTABILrrY.  Include  $2.00 
shipping  on  software  orders  and 
$2.50  shipping  on  hardware  orders 
(FREE  OR  PURCHASED), 
Mastercard  &  VISA  please  include 
card  number  and  expiration  date. 
WI  residents  please  add  5%  sales 
tax.  Outside  of  continental  U.S.A. 
please  add  15%  shipping  (U.S. 
Funds  only). 

Prices  subject  to  change  without 
notice. 

Order  Hours:      Computability 
12  pm -9  pm     P.O.  Box  17882 
C.S.T.  Milwaukee,  Wl 

53209 


Mastercard/VISA 
Order  Toll  Free 


800-558-0003 


In  Wise.  Call 

414/351-2007 
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2690 

2700 
2710 
2720 
2730 
2740 
2750 
2760 

■2770 

27B0 

2790 

2B00 
2S10 
2820 

2830 

2B40 

2850 
2860 
2S70 

2880 

2S90 

2900 
2910 

2920 
2930 
2940 
2950 
2960 
2970 
2980 
2990 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
3100 

3110 
3120 
3130 
3140 

31S0 
3160 
3170 
3180 

3190 
3200 
3210 

3220 
3230 
T24u 
3250 
3260 


i  5  used  by  1 o 


;FollDMing  routin 
ck 

unlock,  scratch,  and  rename 
Filename  buffer  is  in  LBUFF 
e.g.  LOCK  D:TEMP 
this       -^    portion  is  used 
to  tell  CIO  the  filename. 
CALLCID 

LDX  #«50 
5  (XID  n, #5, etc. ) 
STA  ICCOM.X 


mmand 
B 


th 


LDA  #0 


; Use  file 
; St  ore  co 
jClear  MS 


STA  ICBLEN+1,X  ; of  lengt 


LDY  LENGTH 
STA  LBUFF, Y 
SEC 

TYA 


; Bet  1 eng 
;  of  -f  i  1  en 
; (skip  ov 


SBC  FARMS 
er  command  name) 

STA  ICBLEN,X 
CLC 

LDA  #LBUFF&255  ; PARMS  is 
start  of  parameters, 

ADC  PARMS       ;the  spac 
e  in  LBUFF 

STA  ICBADR,X     ; after  th 
e  command 

LDA  #LBUFF/256 

ADC  *0  fCatch  an 

y  carry 

STA  ICBADR+1,X 

JSR  CIO  ;  Do  thB  job 

TYA 

BPL  N0ERR3 

JMP  ERROR 

N0ERR3   JMP  EXIT 

SCRATCH  LDA  #33 

JMP  CALLCIO 

LOCK     LDA  #35 

JMP  CALLCIO 

UNLOCK   LDA  #36 

JMP  CALLCIO 

RENAME   LDA  #32 

JMP  CALLCIO 
% 
jReniove  Wedge 

i 

KILL 
d  DOS 

STA  DOSINIT 

LDA  REINIT+2 

STA  DOSINIT+1 

JMP  •E474 
STEM  RESET 


LDA  RElNIT+1  ; Restore  ol 
; vector 


'Press' 


SY 


End  of  current  wedge 
(Although  more  commands  can  be 
added . ) 
See  future  issues  of  COMPUTE! 


ERROR 
code 


PHA 


; Save  error 
:  c 1 ose  files 


LDX  »«50 

LDA  #CCLOSE 

STA  ICCOM,X 

JSR  CIO 

PLA  ;rBtrieve  er 


3270  LDX  #*FF     ;reset  stack 

3280  TXS 

3290  STA  «B9      ;tell  BASIC 

the  error  code 
33O0  JMP  «B940   ;call  the  ER 

ROR  routine 
3310  ;  in  the  BASI 

C  cartridge 
3320  ; 

3330  ENDWEDGE 
3340  ;  Autorun 
3350  ; 

3360  «=«02E0 

3370  .WORD  INIT 

3380  ; 
3390  .END 


ATACOMP 


presents 


A 


100%  machine  language  arcade  games. 
All  require  16K  ATARI  and  cassette  recorder. 

CANNON  COUPE  Scream  down  Ihe  curving  speedway  as  you 
blast  the  rocks,  cops  and  UFO's.  20  game  options.  $14 

BUGGIES  Can  you  clear  the  board  before  the  Buggies 
munch  you?  514 

THE  SWARM  Protect  your  flower  garden  from  the  hoards  of 
invading  knats.  Bonus  scoring.  514 

MYRIAPOD  Zap  the  segmenting  Mynapod  before  II  slithers 
down  the  screen.  Extra  pods  and  spiders.  $14 

Special  Offer:  ATACOMP 

S1 1  each  game  when  RR3  Box  21 

you  order  two  or  more.  Coggon,  lA  52218 


ror    code 


ARCAOL  PLCS 

□  Ghost  Hunier  ^Diskl 34  95  ,\u^  29.50 

D    Ghost  Hunrcr  (Cass}    29  93  .V.u  25.50 

a   Arcdde  Pro  Football  ([>sk)    34.95  .Viu  29.50 

□  Arcade  Pro  Football  (Cassl  J9.95  .■*>u  2S.50 

D   Preppw  (Diskl    19  9S  Sou.  23.50 

a    Preppit  iCassl 24,95  Nol.  19.50 

ON-LINE  SYSTEMS 

D    HIHESAdu  «   Mission   Astfruid  (Disk)  24.95  Now  It.SO 

D    HI  RES  Adv  "!  Wii  &  Princtis  (Diilil  . .  32.95  Nou  M.SO 

a    CrossfTre  IDiskl    29.95  Now  25.50 

D   Mous*katfack  [Disk) 34,95  .Vju.  29.50 

D   JautbreakcrJDisk&CassI 29.95  Noii  25.50 

n   Threshold  (Diskl ,.,,  39.95  Noix  33.50 

n    Sollporn  Adi^nture  (DskI 29.95  Ntjt^  25.50 

D   Tht  Next  Step  (Diskl 39.95  ,Vou.i  33!5« 

O   Ffoggcr  :Ai/ail   SpnngliDisk  &  Casst  34,95  f^oui  29.50 

BRODERBUND  SOFTWARE 

D    AppI*  Pint  (Diskl  ...  29,95  Noi*  IS.SO 

BUDGECO 

D   RASTER  BLASTER  I  Disk  1 29.95  Ndi^  25.50 

CAVAUER 

D    B119  Amck  (Auall  SorngXDisk*  Cass)  29,95  .Vju,  25.50 

DATA  SOFT 

O   BaihoptSquari  lOiskI 29.95  Nbu  IS.SO 

a   Tumbit  Bugt  IDunsBtclWiHOiskl  29.95  ;^u/  2S.M 

D   Cjninjn  Climber  (Disk)  29.95  Nouj  2S.M 

D   canyon  Climber  iCass) 24.45  Nbm  It  H 

D   LeSlKklAccsl 39.95  How  M.SO 

INTERNATIONAL 

COMPUTER  CENTER 

MEADOW  PARK  PLAZA 

22811  HAWTHORNE  BLVD.,  TORRANCE,  CA  90505 

(213)    373-6771 
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This  tutorial  article  presents  several  interesting  extensions 
for  the  XI  0( FILL)  program  on  page  54  of  the  Atari 
BASIC  Reference  Manual. 


A  Fill-in  On 
XiO(FILL) 


Gretchen  Schabtach 
Alexandria,  VA 


Your  Atari  readily  fills  line  drawings  of  figures 
with  color  using  a  special  application  of  the  XIO 
statement.  However,  the  example  in  the  BASIC 
Reference  Manual  (see  page  54)  can  be  expanded 
upon  to  demonstrate  the  strengths  and  limitadons 
of  this  applicadon.  A  critical  point  about  XIO 
filling  is  that  filling  stops  when  a  pixel  which  has 
been  previously  filled  with  color  is  encountered. 
Thus,  interesting  effects  occur  when  the  Atari  is 
commanded  to  fill  overlapping  figures  with  color. 

To  get  the  most  from  the  following  short 
programs,  begin  by  running  the  demonstration 
program  on  page  54  of  the  BASIC  Reference  Manual. 
Then  rim  Program  1.  Program  1  generates  three 
rectangles,  randomly  positioned,  with  random 
proportions,  and  fills  them  from  top  to  bottom  and 
left  to  right  with  three  different  colors.  Observe 
what  happens  when  the  figures  overlap. 

Moving  line  by  line,  from  top  to  bottom  and 
left  to  right,  the  fill  stops  when  a  colored  pixel  is 
encountered.  Thus,  when  the  program  generates 
two  overlapping  rectangles,  filling  of  the  second 
rectangle  stops  whenever  the  first  filled  rectangle 
is  encountered  -  and  does  not  resume  even  if  the 
second  rectangle  extends  to  the  right  beyond  the 
first  rectangle. 

With  a  few  modifications,  Program  1  is  not 
only  illuminating  with  regard  to  the  XIO(FILL) 
function,  but  also  much  more  interesting.  First, 
randomly  change  the  colors  to  be  used  in  filling. 
Second,  generate  rectangles  continuously.  To  do 
this,  make  the  following  changes: 

20  N  =  INT(RND(0)*3  +  1) 
160       (i.e.,  delete) 
170  GOTO  20 

After  you've  modified  the  program  as  specified 
above,  run  it  and  admire  the  changes.  Now,  add  a 
little  music  to  your  life.  This  is  easily  accomplished 
by  adding  the  following  statements: 


81  1  =  INT(RND(0)*256) 

82  SOUND  l,I,iO,4 

84  SOUND  2,255-1,10,4 

Try  this,  and  then  delete  line  150.  This  will  speed 
things  up  a  litde  and  make  them  even  more 
interesting. 

Finally,  black  backgrounds  can  become  dre- 
some.  To  randomly  change  the  background  color, 
type  in  the  following; 

11  REM  :  CHANGE  BACKGROUND 

12  B  =  INT(RND(0)*16) 

13  SETCOLOR  4,B,2 

166  REM  :  CHANGE  BACKGRD  SO  GOTO  12 
170  GOTO  12 

Your  final  program  listing  should  look  like  that 
shown  in  Program  2. 

There  are  further  simple  and  interesting 
modifications.  For  example,  vary  the  constants  ir. 
statements  which  include  random  number  gener- 
ators -  those  containing  (RND{0));  or  delete  +  16 
in  line  10  and  provide  yourself  with  a  text  window 
in  which  you  can  write  commentary  on  what  the 
viewer  sees;  or  change  the  characteristics  of  the 
shapes  generated  to  be  filled  with  color  (lines  40 
through  80).  Your  imagination  will  suggest  other 
possibilities. 


Program  1. 

3  REM 

5  REM 

6  REM 
a  REM 


DEMO  OF  XIO  FILLING 
BY  GRETCHEN  SCHABTACH 
AND  MERLIN(ATARI  800) 
SUPPRESS  WINDOW  IN  6R .  7 


10  GRAPHICS  7+16 

15  REM  :  ESTABLISH  3  FILL  COLORS 

20  FOR  N=l  TO  3  STEP  1 

30  COLOR  N 

35  REM  :  GENERATE  FIGURE  TO  FILL 

40  X1=INT (RND (O) *80) 

50  Y1=INT (RND (0) *48> 

60  X2=X1+INT (RND (O) »S0) 

70  Y2=Y1+INT (RND (0> «4a) 

SO  IF  X1=X2  OR  Y1=Y2  THEN  40 

90  PLOT  X2,Y2 

100  DRAWTO  X2,Yi 

110  DRAWTO  XI, Yl 

115  REM  :  FILL  FIGURE 

120  POSITION  XI, Y2 

130  POKE  765, N 

140  XIO  18,#6,0,0, "S: " 

150  FOR  W=l  TO  400;NEXT  W 

155  REM  :  CHANGE  COLOR  FOR  NEXT 

FIGURE 
160  NEXT  N 

165  REM  : GENERATE  NEW  FIGURE 
170  GOTO  lO 


Program  2- 


3  REM  :  DEMO  OF  XID 
5  REM  :  BY  GRETCHEN 


FILLING  #2 
SCHABTACH 


h     REM  :  AND  MERLIN  (ATARI  800) 
8  REM  :  SUPPRESS  WINDOW  IN  GR,7 
10  GRAPHICS  7+16 

REM  : CHANGE  BACK6R0UND 

B=INT (RND (0>  «li) 

SETCOLOR  4,B,2 

REM  :  ESTABLISH  3  FILL  COLORS 

N=INT (RND (O) t3+l ) 

COLOR  N 

REM  :  GENERATE  FIGURE  TO  FILL 

X1=INT (RND (0) *80) 

Y1  =  INT  (RND (O)  *48> 

X2=Xl+INT(RND(O)*S0) 

Y2=Y1+INT(RND(0) *48) 

IF  Xi=X2  OR  Y1=Y2  THEN  40 

I=INT (RND (O) *256) 


11 

12 

13 

15 

20 

30 

35 

40 

50 

60 

70 

80 

91 

82 

84 

70 

lOO 

ilO 

115 

120 

130 

140 

155 

165 

166 
170 


SOUND  1,1, 10,4 
SOUND  2,255-1, 10, 4 
PLOT  X2,Y2 

DRAWTO  X2,Y1 

DRAWTO  XI, Yl 

REM  :  FILL  FIGURE 

POSITION  XI, Y2 

POKE  765, N 

XIO  18, *6, 0,0, "S: " 

REM  :  CHANGE  COLOR  FOR  NEXT 
FIGURE 

REM  : GENERATE  NEW  FIGURE 

REM  : CHANGE  BACKGRD  SO  GOTO 

GOTO  12 
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VIXEN:™The  magazine  for  *VlC-20  users?Ba2 

■  VIC-20  is  a  IraOemark  of  Commodore  Business  Machines.  Inc. 

Vixen  Will  provide  you,  each  month,  with  5  ormore 
ready-to-run  programs  on  cassette  -  exciting, 
imaginative  game,  educational,  and  utility  pro- 
grams for  ail  VIC  memoryconfigurations.  Novice 
and  pro  alike,  VIXEN  is  the  magazine  foryou.  Be 
a  sly  little  fox  for  only  $43  a  year-  Subscribe  to: 

VIXEN" 

p.  O.  Box  507.  Deer  Park,  Texas  77536 
P.S.  Foxhounds;  look  for  Foxtales  on  side  2. 
Vixen  is  a  division  of :  Foxfire  Systems,  inc. 

3811  Newton,  Pasadena,  Texas 

Dealer  Inquiries  Invited 
Texas  residents  add  5%  Sales  Tax 
Canada  and  overseas  S53 
Orders  (^re-paid, 
U.S.  Dollars  only 


VIAC 


VIC  INTERFACE  to  ANY  CASSETTE 

Finally,  there  is  an  adapter  that  allows  you  to  connect  most  any  audio 
cassette  recorder  to  the  VIC-20- ,  PET'.CBM*,  Commodore  64K\  and 
any  Commodore*  computers  that  employ  the  same  existing  6-pin  cassette 
interface-  The  VIAC  has  3  plugs  that  connect  directly  to  the  microphone, 
earphone,  and  remote  jacks  of  the  recorder  and  a  6-pin  edge  connector 
cable  that  interfaces  directly  to  the  computer  cassette  slot.  The  computer 
controls  start/stop  of  the  cassette  via  it's  remote  jaci<. 

•  Record  verbal  remarks  directly  on  the  program  tape. 

•  Has  earphone  jack  and  data  LED  indicator  tor  tape  editing  ease, 

•  Requires  no  external  power  and  is  simple  to  operate, 
fntroductory  Price  only  549.95,  order  directly  from: 

Price  plus  2.50  for  shipping  INTEGRATED  CONTROLS 

Check,  money  order,  COD  1240-L  LOGAN  AVE. 

Calif,  residents  add  6%  sales  tax  COSTA  MESA,  CA  92626 

Dealer  inquiries  welcome  (714)S41-0181 


'Trademark  of  Commoflore  Business  Machines 


PRICKLY-PEAR  SOFTWARE 

THE  MOST  INTERESTING  AND  PROFESSIONAL  SOFTWARE  AVAILABLE  FOR 
THE  VIC-20,  ATARI,  AND  TRS-fiO  COLOR  COMPUTER. 


Astrology 

Truly  a  classic,  this  program  will  accurately  cast  your 
complefe  horoscope.  You  just  enter  the  date,  time,  and 
place  of  birth.  The  sun  sign,  rising  sign,  mid  heaven  (MC), 
lunar  nodes,  and  planetary  influences  including  houses 
and  aspects  between  the  planets  will  all  be  calculated,  and 
a  full  chart  drawn.  You  can  also  do  progressed  charts  and 
transits.  It  will  even  tell  you  the  day  of  the  week  you  were 
born.  The  accompanying  book  will  help  you  interpret  this 
chart  of  your  horoscope.  The  extent  of  the  documentation 
is  tremendous,  even  by  our  exceptionally  high  standards, 
and  no  previous  knowledge  of  the  subject  is  required.  You 
can  share  in  this  wisdom  which  has  tieen  used  for  thou- 
sands of  years  In  many  cultures  This  program  was  written 
by  a  professional  Astrologer.  Requires  16K  memory  {8K 
or  bigger  expander  on  Vic).  $34.95  tape  —  $39.95  disk 

•  •  • 

Many  other  Programs,  such  as:  Fantasy  Gamer's  Package, 
Gangbusters.  Tarot,  I  Ching,  Numerology,  Great  Word 
Game,  Mathpac  I,  Football,  and  more!!! 


Viking! 

A  simulation  for  1  to  4  persons.  Each  begins  as  a  land- 
owner, and  by  farming  their  land,  buying  and  selling  land, 
expanding  their  fishing  fleet,  building  on  to  their  manu- 
factory, increasing  their  population,  equiping  and  training 
more  soldiers,  and  regulating  theirtaxes.  each  player  tries 
to  increase  their  economic  power  and  rank  until  one 
becomes  ruler  overall.  But  beware  plagues,  rats,  raiders, 
revolts,  bad  weather,  and  other  misfortunes  which  may  lie 
along  the  road  to  success.  As  you  progress,  see  the  map  of 
your  holdings  increase.  Playable  in  1  to  2  hours,  and 
different  every  time,  you  may  have  an  addiction  problem. 
Requires  16K  memory  (16K  or  bigger  expander  on  Vic) 
SI  9.95  tape  —  $24.95  disk 

•  •  * 

You  won't  find  belter  programs!  Ours  are  debugged,  user 
friendly,  accurate,  and  fun  to  use.  We  have  games,  utilities, 
educational,  and  useful  programs,  and  you  will  like  doing 
business  with  ua  If  you  have  an  Atari,  Vlc-20,  or  Color 
Computer,  we  want  you  as  a  customer. 


SEND  A  STAMPED,  SELF-ADDRESSED  LONG  ENVELOPE  FOR  COMPLETE  CATALOGUE 

SPECIFY  SYSIEM  A.yo.,Loc.ip„ie,..r 


You  r  Personal  check  is  welcome— no  delay.  I  nclude  S 1 .50  sh  ipping  for  each 
program  ordered.  (Shipping  free  on  $50.00  or  largerorders).  Az.  residents 
add  4%  sales  tax  Orders  shipped  witfitn  two  days. 


Send  Order  To:  PRICKLY-PEAR  SOFTWARE 

9822  E.  Stella  Road 
Tucson,  Arizona  85730 
(602)886-1505 


November  1982,  Issue  30 
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For  information  ranging  from  stock  prices  to  the  results  oj 
expeiimenLs,  this progiam  lets  us  easily  analyze  any 
irifonnation  by  displaying  the  data  on  a  graph.  It  will 
also  compute  an  equation  to  fit  the  data  and  then  provide 
statistics  to  tell  how  good  the  fit  is. 

VIC  Plotting 

Matt  Urnezis 
Garland,  TX 

We  can  display  a  medium  tcsolution  graph  on  the 
VIC  by  dividing  each  standard  screen  locati(jn  into 
four  equal  subsquares.  In  this  way,  the  400  positions 
used  in  the  program  have  the  potential  to  represent 
1 ,600  separate  data  points.  The  price  tliat  is  paid  to 
achieve  the  higher  resolution  is  that  data  is  no 
longer  simply  POKKd  on  the  screen.  The  program 
first  has  to  PEEK  the  screen  location  and  combine 
it  with  the  new  data  point  to  be  displayed.  This 
new  combination  is  then  POKEd  back  on  the  screen 
(see  Figuic  1). 

Besides  graphing  the  data,  the  program  will 
permit  the  user  to  statistically  analyze  the  informa- 
tion by  compudng  the  equation  for  the  straight 


line  which  best  fits  the  data.  Also  listed  is  the  co- 
efficient of  determination  which  tells  how  well  the 
Y  values  are  explained  by  the  X  values.  This  last 
item  is  the  "standard  error"  of  the  estimate.  This 
represents  how  far  away  the  data  points  tend  to  be 
from  the  linear  regression  line.  More  thorough 
explanations  of  the  meaning  of  each  analysis  can 
be  fotnid  in  mo.sl  statistics  books. 

In  determining  the  statistical  residts,  I  have 
not  used  any  rounding  routines.  This  will  let  you 
decide  how  accurate  you  want  the  results  to  be. 
Unless  you  have  a  specific  need,  I  would  suggest 
adding  the  following  four  lines  to  make  the  infor- 
mation more  readable. 


22  columns 


» 


I  23  rows 


The  STANDARD  SCREEN  ha^ 
columns  and  23  row.s,  or  506 
standard  screen  locations.  The 
program  uses  400  of  these  spots  to 
plot  the  datii  and  the  rest  for 
screen  formatting.  ^ 


Figure  lA. 


World's  Most  Cost  Effective  Development  System 
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•Type  your  programs  directly 
from  your  Commodore  VIC-20 
keyboard  into  the  built-in 
4  kilobyte  ROM  emulator 

•  Jumper  direct  to  target 
ROM  socket 

•Test  programs  in  circuit 

•  Burn  them  direct  to  EPROM 
with  built-in  EPROM  pro- 
grammer and  power  supply 

•  Burns  &  runs  EPROMS 

for  the  Commodore  VIC-20,  too 
•Software on  EPROM  included 
•Comprehensive  25  page  manual 

•  Fits  EXP  PORT  or  SUPER  EXP 
Leaves  user  PORT  free 


PROMQUEEN  CARTRIDGE  COMPLETE  ONLY  $199.00 

manual  available  separately  for  $20.00  credited  on  cartridge  purchase 
Jumper  Cable,  2  ft:  $18.50  with  cartridge;  5732A  EPROMS  $12.50  each  with  cartridge 

6  Brooks  Rd.,  Gloucester,  MA  01930 
617-283-7719 


Gloucester  Computer  Bus  Co. 


Shipping  charges  for  all  items  extra,  Mass.  residents  add  5%  tax. 
VISA  AND  MASTERCARD  ACCEPTED 


-...fu^PU  SEf\i5Ei:. 

"CARD/?" 
[  CARD/  PRINT  ] 

UNIVERSAL  CENTRONICS 

PARALLEL  PRINTER 

INTERFACE  FOR  THE  VIC-2a* 

COMPUTER 

Now  you  can  use  your  VJC-2D*  with 

an  EPSON  MX-BO  printer,  or  an  OKIDATA 

printer,  or  a  TANDY  printer,  or  just  about 

any  body's  printer.  And  yau  don't  have  to 

give  up  the  use  of  your  user  port  CMODEM), 

or  change  to  special  printer  commands,  or 

load  any  special  software  driver  programs 

to  do  it. 

•  Outputs  standard  ASCIi  codes  to 
the  printer 

•  Plugs  in  the  VIC-2Q*  printer  serial 
i/o  port. 

•  Understands  all  standard  VIC-20' 
print  commands. 

•  No  modification  Co  your  \/IC-20* 

•  No  special  programs  required 

•  Includes  all  necessary  cables  to 
hook  up  a  standard  printer  using 
Centronics  oarallel  input 

•  MADE  IN  THE  U.S.A. 

The    CARD/?"  is  a  product  of: 
CAODCQ.  Inc. 

$79.95 

To  order: 

ai2  S-  LIGHTNER 

WICHITA.  KS.  67218 

(316)684-4660 

PERSONAL  CHECK  ACCEPTED 

(ALLOW  3  WEEKS)  OR  COD. 

HANDLING  CHARGES  SI. 50 

VIC-20*  is  a  registered  trademark  of 
Commodore 
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515  B  =  INT(B*1000  +  .5)/1000 

516  C  =  INT(C*1000  +  .5)/1000 
525  R2  =  INT(R2*10OO  +  .5)/IOO0 
535  SD  =  INT(SD*I000  +  .5)/1000 


To  plot  the  data,  each  standard 
screen  location  is  divided 
into  four  subsquarts. 


Figure  IB. 


NEW  DATA 


OLD  DATA 


RESULT 


The  program  takes  each  data  point  and  determines 
which  screen  location  and  subsquare  should  be  used.  It 
then  PEEKs  the  screen  location  lo  see  what  data  is 
already  present.  The  program  combines  this  PEEK 
with  the  new  data  and  POKEs  the  result  on  the  screen. 

Figuire  IC. 


10    X=4* (PEEK (36866)AND128) :S=X+64* 

(PEEK(36869)AND120)+46  3:C= 

38351+X:POKE36879,8 
20    PRINT"{CLEAR}"SPC(197}"{PUR} 

MEDIUM    RESOLUTION", "{DOWN} 
DATA    ANALYSIS" 
30    PRINT" {GRN} {DOWN}  BY    MATT 

": FORX=1TO2000:NEXT 
40    DIMD% (15,4) :FORX=0TO15:FORY=0TO 

4:READD% (X,Y) :NEXT   Y,X 
5  0    DATA32, 108, 124, 123, 126, 123, 98, 2 

5  5,123,97,124,225,124,255, 

226 
60   DATAl 26, 127, 226, 9 7, 126, 108, 10 8, 

2  25,9  8,127,225,225,225,254 

,251 

7  0  DATA255,254,255,255,236,127,127 

,251,252,127,226,251,226,2 
36,226 

8  0  DATA97,252,2  36,97,97,98,98,2  54, 

98,252,251,251,251,160,251 
90  DATA236,160,236,236,236,254,254 

,254,254,160,2  52,252,16  0,2 

52,252 
100  DATA16 0,160, 160, 160, 160:  PRINT"  { 

CLEAR}"SPC(176) 
110  INPUT" {BLU}THE  X  AXIS  NAME";X$: 

INPUT" {CYN}{D0WN}THE  Y  AXI 


S  NAME";Y$ 
120  INPUT" {GRN} {DOWN} HOW  MANY  X  VAL 

UES";A:DIMP(1,A) :PRINT"{CL 

CLEAR} " 
130  F0RX=1T0A:PRINT"{GRN} {02  D0WN}D 

ATA  PAIR";X 
140  INPUT" {BLU} {DOWN}THE  X  VALUE" ;P 

(0,X) : INPUT" {CYN}THE  Y  VAL 

UE"; P(1,X) :NEXT 
150  FORX=0TO1:H(X)=P(X,1) :L(X)=P(X, 

1) :F0RY=1T0A 
160  IFH(X) <P(X,Y)THENH(X)=P(X,Y) 
170  IFL(X)>P(X,Y)THENL(X)=P(X,Y) 
180  NEXTY:IFH(X)=L(X}THENH(X)=L(X)+ 

2 
190  NEXT:FORX=1TO800:NEXT:PRINT" {CL 

CLEAR} "SPC(181) "{PUR}TYPE  ~ 

1  WHEN" 
200  PRINTSPC(29) "FIMISHED" ,SPC(25) " 

WITH  THE  GRAPH." 
210  FORX=1TO3000: NEXT: PRINT" {CLEAR} 

"SPC{6) "{GRN}DATA  POINTS" 
2  20  FORZ=0TO21:POKEC-1-22*Z,4:POKEC 

+  22  +  Z,4:POKEC-22*Z,6  rPOKEC 

+Z ,6 :NEXT 
2  30  POKES,109tFORZ=0TO9:POKES-22-44 

*Z,107:POKES+1+2*Z,113:POK 

ES-44-44*Z,93 
240  P0KES+2*Z+2,64:NEXT:Y=LEN(Y$) :X 

=LEN(X$) : IFY>20THENY=20:Y$ 

=MID$(Y$,1,20) 
2  50  IFX>20THENX=20:X$=MID$ (X$,l,20) 

2  60  F0R2=1T0Y:R=ASC(MID$(Y$,Z,1) ) -6 

4 :IF  R<0THENR=R+64 
270  P0KES-463+22*Z+22*INT( (20-Y)/2) 

,R;NEXT:F0RZ=1T0X:R=ASC(MI 

D$(X$,Z,l))-64 
280  IFR<0THENR=R+64 
290  P0KES+22+Z+INT( (20-X)/2) ,R:NEXT 

3  00  FORB= ITOA : S ( 0 ) =0 : S ( 1 ) =2 : FORC=  0T 

01 
310  N(C)  =  (P(C,B)-L(C}  )*19.99/(H(C)- 

L(C)) 
3  20  DN(C) =N(C)-INT(N(C) ) :IFDN(C) <.5 

THENS(C}=2-C 
330  NEXTC:P=S-21+INT(N(0) )-22*INT(N 

(1) ) :V=PEEK(P) :FORZ=0TO15 
340  IFV=D%(Z,0)THENRL=D%(2,S(0)+S(1 

)):Z=15 
3  50  NEXTZ:POKEP,RL:POKE36876,225:PO 

KE36878,15:P0RX=1T05 
360  NEXTX:POKE36878,0:NEXTB 
370  GETA$:IFA$><"1"GOTO370 
380  PRINT" {CLEAR} "SPC{135} "CALCULAT 

ING  DATA" 
390  IFA>2GOTO410 
400  PRINT  "{CLEAR} "SPC(lll) "THE  DAT 

A  WILL  NOT",  "{DOWN}   GIVE  *" 

MEANINGFULL" , " {DOWN} 

RESULTS" :GOTO550 
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TREASURES  OF 

THE  BAT  CAVE         $14.95 

Explore  thi!  ancient  caves 
filled  with  treasures  and 
guarded  by  deadly  vampire 
bats.  The  realistic  3-D  dis- 
play brings  out  your  claus- 
trophobia. Machine  code 
for  fast  action:  keyboard  or 
joystick.  Over  BxlO^^  dif- 
ferent caves  lo  explore! 

ENCODER  $14.95 

Use  your  VIC  to  keep  prying 
eyes  away  from  your  per- 
sonal matters.  Encoder  uses 
your  password  to  scramble 
whatever  you  store  in  the 
computer:  bank  account 
numbers,  household  inven- 
tory, where  you  hid  the 
jewelry.  The  scrambled  data 
can  be  saved,  or  retrieved 
from  tape.  A  90  minute  tape 
holds  the  approximately  120 
double  spaced  typed  sheets. 
Keep  a  copy  in  your  safety 
deposit  box. 


ADVENTURES 

The  best  adventures  at  the 
best  prices!  Controlled  from 
the  keyboard. 

GRAVE  ROBBERS        $14.95 

Introducing  the  RrstGRAPHIC 
ADVENTURE  ever  avaijable 
on  the  VIC-20!  Explore  an  old 
deserted  graveyard.  Actually 
see  the  perils  that  lie  beyond. 

ADVENTURE  PACK  I 
(3  Programs)  $14.95 

MOON  BASE  ALPHA- 
Destroy  the  meteor  that  is  rac- 
ing towards  your  base. 
COMPUTER  ADVENTURE- 
Re-live  the  excitement  of  get- 
ting your  first  adventure. 
BIG  BAD  WOLF— Don't  lei 
the  wolf  gobble  you  up. 

ADVENTURE  PACK  II 
(3  Programs)  $14.95 

AFRICAN  ESCAPE-Find 
your  way  off  the  continent 
after  surviving  a  plane  crash, 
HOSPITAL  ADVENTURE- 
Written  by  a  medical  doctor. 
Don't  check  into  this  hospital! 
BOMB  THREAT-Get  back  to 
[own  in  time  to  warn  the 
bomb  squad  of  the  bomb. 


ANNIHILATOR        $19,95 

Protect  your  planet  against 
hostile  aliens  in  this 
defender-like  game.  All 
machine  code  for  fast  ar- 
cade action.  JoyslicSt 
required. 

KONGO  KONG  $19.95 

Climb  ladders;  avoid  barrels 
the  crazy  ape  is  rolling  at 
you.  Rescue  the  damsel.  Par- 
tially machine  code  For 
smooth,  fast  action.  Key- 
board or  joystick. 

Send  for  free  cHtalog 

All  programs  fit  in  tKe  standard 

VIC  memory,  and  come  on 

cassette  tape. 

Ordering— Please  add  SI. 50 

poalags  i  handling  per  order. 

PA  reiidenti  add  B%  sales  tax. 

Foreign  orders  mual  be  drawn 

In  U.S.  funds  or  use 

credit  card. 

Credit  card  users— include 

number  and  expiration  date, 

VICTORY  SOFTWARE  CORP, 

20Z7-A  S,J,  RUSSELL  CIRCLE 

ELKINS  PARK,  PA  19117 

(215)  57B-562S 


NEW 

TOUCH-N-LIGHT  PEN 

for  the 

VIC  20 

Imagine  this  .  .  . 

1.  draw  pictures 

2.  play  games 

3.  answer  questions 
and  much,  mucin  more. 

Allwithouttouchingthe  keyboard.  Just 
point  the  Touch-N-Light  Pen  at  the 
screen  and  watch  the  VIC  come  alive. 
No  sl<ill  necessary. 
Game  &  Educationai  Programs  avaifable 

Suggested  list  price  $75.00 

N.Y.  STATE  RESIDENTS  ADD  TAX 
Send  Check  or  Money  Order  to: 

Sunshine  Peripherals 

1229  East  28th  Street 
Brooklyn,  N.Y.  11210 

Dealer  Inquiries  Invited 

VIC  is  a  registered  irademark  ot  Commodore  Business  Machines 


VIC12KT0  64K 

The  Finest 
Word  Processor 

You  Can  Buy  For  Your  VIC 

Scrolling  &  Fast,  Easy  Editing 

Standard  CMB  File  Format 

Up  To  8  Pages  In  Memory 

Fast  Tape  Techniques 

In-text  Calculations 

Disk  Compatible 

Form  Overlays 

Tape  System 
$39.95 

cassette  and  manual. 

Complete  Systems  Available 
Wide  Choice  Of  Printers 

Use  For  Reports,  Letters, 
Data  Files 

^APmWRJTER 

91  Long  Hill  Rd. 
Leverett,  MA  01054 
413-549-3744 
Rapidmiter(c)  H.D.  Mfg.  Inc.  1982 
All  rights  reserved       ^ST 
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VIC-20 
OWNERS 

We  have  CHALLENGING  GAMES 

for  vDur  continuous  enjoy meni 
A  NEW  LINEdesianed  for  VIC-20 


All  in  at  least  50%  Machine  Code 
CHIMP  CHASE  (S14.95)  Monkey  moves 
around  in  zoo  msze  "opening  cages  .   Robot 
zoo  keeps  pursue.   Keyboard  or  lovsiick, 
COSMIC  CRUSADERS  ($14.95)   Lone 
spacecrafi  monitors  space  sectors  to  defend 
slarbases  from  enemv  forces.   Joystick 
ULTIMATE  TANK  (516.95)  l  or  2  play- 
ers battle  spiders  and  giant  space  eyes.  Tank 
appears  stationary  while  terrain  moves  tor  an 
■insWe  ttie  tank'  feel.    Joystick  and  Keyboard 
for  No.  2  player. 

COSMIC  CRYSTALS  (S16.95)  1  or  2 
players  defend  crystals  in  force  field  vault  in 
this  original  high  resolution  multi-color  game. 
All  machine  code.   Need  game  paddle. 
REBEL  DEFENDER  (S19.95(  100%. 
machine  code.  HI-RES.  multi-color  graphics 
1  or  2  player  game.   Paddles  required.    Rebel 
forces  defend  base  against  imperial  stalkers 
and  fighters.  8K  expander  required. 
ASSEMBLER/EDITOR  ($15.95)  Use 
VIC  to  assemble  and  edit  machine  cooe 
mneumonics-   Uses  variable  names,  labels, 
calculates  branch  offsets.  Saves  program  on 
tape.  Prints  assembly  listings. 
•Requires  3K  or  SK  eKpander 
Dealer  Inquiries  Invited 
Check  money  order,  VISA,  MASTERCARD 
Prices  plusSl.50  per  game  for  shipping 

LITTLE  WIZARD  DISTRIBUTING 

622  Nortli  Broadway, #301 

Milwaukee,  Wisconsin  53202 

(4141  273-5460 

■*■*•••••••*•******* 
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An  Expansion  Interface 
for  thtt  VIC-20* 

Allows  memory  expansion  up  to  4QK 
•  Accepts  up  lo  Slit  games 
•  IricliKtes  a  system  reset  button 
■  All  slots  are  switch  se4eclab*e 
»  Daisy  chain  sevefal  units  for  even 
more  versatility 

VIC-20*  IS  3  regisceneti  trademark  of 
Commodore 


$79.95 


TO  ORDER: 

812  S.  LIGHTNER 

WICHITA,  KS.  67218 

(316)  684-4660 

PERSONAL  CHECKS  ACCEPTED 

(ALLOW  3  WEEKS)  OR  C.O.D. 

HANDLING  CHARGES  SI. 50 


410    FORZ=0TO1:FORW=1TOA:P1 (Z)=P1 (Z) 
+  P(Z,W)  :W{Z)=W(Z)+P(Z,W)  T2 

:NEXTW,Z 

420    FORW=1TOA:N=P(0,W) *P ( 1 , W) +N :NEX 
TW 

430    IFW(0)-P1 (0) T2=0GOTO400 

4  40  B=(N-P1(0)*P1{1)/A)/(W(0)-P1(0} 

T2/A) 
450  C=P1(1)/A-B*P1(0)/A 
4  60  SD=(W{l)-C*Pl(l)-B*N)/{A-2) :IFS 

D<=0THENSD=0:GOTO48  0 
470  SD=SDT.5 

480  IFW(1)-P1(1)T2/A=0THENR2=0:GOTO 
500 

490  R2=(C*Pl(l)+B*N-Pl(l)r2/A)/(W{l 

)-pi(i)r2/A) 

500  PRINT" {CLEAR} "SPC(7) "{PUR}Y=X*A 
+  B" 

510  PRINT"  {DOWN}  {RED}   Y=  {CYN}'';Y$ 

: PRINT" {RED}   X-  {BLU}";X$ 
520  PRINT" {RED}   A={GRN} "; B: PRINT" { 

RED}   B={GRN}";C 
530  PRINT" {BLU} {03  DOWN}  COEF  OF  DE 

TERMINATION{GRN} "; SPC{4)R2 
540  PRINT" {BLU} {03  DOWN}  STD  ERROR  " 

OF  ESTIMATE{GRN}",-SPC(4}SD 
550  PRINT:END  ^ 


^  Pacific  Coast  Software 


^*20  S.  BreoCflnyonBd,;  Diamond  Bar,    CA      91765 

(714)    594   -   8210 

•  WHAT  COMES  IN  A    PACKAGE? 

•   HAS    64   REASONS  TO  OPEN? 

■   AND,    IS   AVAILABLE    FOR    YOU    RIGHT    NOW? 

SOFTWARE    FOR     THE  COMMODORE    ^4     '    M    ! 


Blackjackg4 

*  Sketch -Pad 

*  Maze-Raze 

Home  Accountant 


$15. 95 

9. 95 

12.95 

29.95 


JOYSTICK    COMPATIBLE 

.  .  .  Plus  Much  M  0-R-  E  .  .  . 

Commodore   64   is  a  registered   trademark   of    CBM 

DEALER     INQUIRIES   ENCOURAGED   II 

ADO    SI.  50   FOR    SHIPPING-.. 
CA.  RESIDENTS    ADD    6  7.   STATE    SALES    TAX  .  .   . 


ATARI  800 
16K     .    S635 
32K     .    $725 
48K    .    $765 

410Recofilef      S  75 

to  Disk  Drive 
820  Primer 
822Pnnrer 
825  Printef 
630  Modem 
850  iRlerfat^e 
481  Entertainef 
483  Educator 

483  Programmer    S55 

484  Communicaror 
S299 

85316KHam         S79 
New  DOS  2  Sysrem 

£29 
CX30ParJiile  II B 
CX40  Joy  Slid!      SIS 


S439 
S259 
S259 
55  79 
SI55 
SI69 
S  79 
S125 


ATARI  400 
16K     .    S265 
32K     .    S385 
48K     .    S485 

MONITORS 

BMC  12-  Green     S85 
Amrjek 

300G 

Color  I 

Color  II 

Color  III 
Tl  10  'Color 


VIC  20  *239 


Dalaset  64 

Disk  Drive  489 

Graphic  Printer  329 
BK  Msm  Expander  49 
16KMem  Expanrler 


Pro  Rel  Guide 
Intorto  Basic  Pro 
Viclerm 
Pro  Char,  Set' 
Game  Ed. 
Joystick'Partifles 


SI  69 


24K  Mem.  Enpandei        Light  Pen  by  Simlec 


11 
S19 


179 


S339  Mini-Mo1hef|3-slDI) 
S699  59 

S4J9  RS232CTerm.ini    43 

S349  IEE£-488lnt.  84 

Zenith9'  (Green  5119  Super  Expander       49 


PRINTERS 

Srnitil  Corona  TPl 

.    SI 
Centronics  739-1 


Programers  Aid  Cart 


Centronics  739-3 


S5)9 


44 
43 
36 
30 
36 


Modem 
Monitor  Cables 
Prom  Simulator 
80  Col  Cafd 
Epson  Mx70  lor  Vic 

.  ,  CALL 


129 
89 
12 
199 
179 


set  9 


CX853  16K  RAM    S77    Diablo  630  Special 


Microtek  1 6K  RAMS74 
Microtek  32K  RAI^ 

Sits 

Ramdisk(12SK)  S429 
lnlec48KBoarC  S2I9 
lniec32K  S119 


S1799 
Epson 
MX80  w/Gtaflrax 

S449 

MXSDITIII 
MXIOO 


ATARI  HOME  COMPUTER  PROGRAMS 
HOME  OFFICE 

CX404  ATARI  Word  Processor  St  19  00 

CX8103Calcij:alof  S29-00 


Vicmon    , 
Spiders  ot  Mars 
Robot  Staslers 
Ue[eorRm   . 
Saiteliies  &  Meteors 

36 
Amok  29 

Alien  Blilz  -  29 

Renaissance  I  Otbeltol 

36 

HOME  ENTERTAINMENT 
PAC  MAN 
CENTIPEDE 
CAVERIW  OF  MARS 
CXL4013  Asteroids 
CXL4CH]4  Basketball 


CALL  FOR 
CATALOG 

Alien      ,     . 
Cosmic  Kamakaji 
Vic  Avengers 
Super  Slot 
Super  AJien 
Sirpsr  Lander 
Draw  Poker 
MidnigtitDnve 


CX41 2  Dow  Jones  Investment  Evalualor  S99  00    ^Jf InL !?'- ''''J 

CX-(109  Graph  llJoyslick  optional  St7  00 

CX4104  Mailing  List  S20.00 

CX41 15  Mortgages  Loan  Analysis  SI3  00 

CX4103  Statistics  I       '   S2D  00 

CX8107  Slock  Analysis  520  00 

CXL4015TeleLinkl  523  00 
HOME  STUDY 


19 
19 
21 
21 

19 
21 
20 
21 

$35 
$35 
532 
529 
527 
St3 
CXL4009  Computer  CItess    .  .  S29 

CXL4012  Missile  Command     ..       S29 


CXL4008  Space  Invaders 
CXL4011  Star  Haiders 
CXL4006  Super  Breakoul 
CXL4010  3-DTic-Tac-roe 
CXL4005  Video  Easel 


529 
S39 
S29 
527 
S24 


CX4I01  An  invitation  to  Programming  I   520  00    ^JS^n'^T*'"!?  '■*'J<5U*GES  AND  AIDS 

rX410fiAnlnvilalinnlnPrnnrammirn9     55100     CXL40UJ  ASSCmPter  tdltOr 


CX4106AnlnvilaliontoProg'ramming'2    S23,00    rJi  anra  JSpiflfr '""  til 

CX4,17An,nvi,at,on1oProgramming3    S23.00    ^J^??f,^™K'o.t  BASIC    s™ 

CXL  4018  PILOT  S72 

CX405  PILOT  [Educalional]  SI  05 


CX4t07Biorhy1hm      S13  00 

ConversaUr>n3l  Languages  (ea  )  S46  00 

CX4121  Energy  Ciar  S13  00 

CX4114  European  Countries  S  Capitals  513.00 

CX4108  Hangman,  Joyslick  optional  513  00 

CX4102  Kingdom  $13  00 

CXL  4007  Music  Composer  534  00 

CX4 1 23  Scram,  uses  loystick  520  00 

CX4112  States  S  Capitjis  513  00 

CX4110  Touch  Typing      ...  S20  00 


EKTYPE  OFFICE  SYSTEMS 

1655  Whipple  Rij. .  Hayward.  CA  9454'! 
(115)489-1532 

Orders  recelvBd  by  Nov.  30,  1982. 
will  be  1%  off  Ad  price. 


In-stock  Items  stiippefl  same  day  you  call  No  rrsk.  no  deposit  on  C.O.D.  orders  Pre-paid  orders  re- 
ceive tree  stiipping  within  ttie  continental  United  Slates  wilh  no  waiting  period  tor  certilied  checks  or 
money  orders 


CARDETTE  LETS  YOU 

USE  YOUR  OWN 

CASSETTE 

PLAYER/RECORDER 

WITH  YOUR 

VIC-20® 

With  the  new  CARDETTE 
from  Cardco,  Inc.  you  can  inter- 
face any  standard  cassette 
player-recorder  to  save  pro- 
grams and  load  them  with  unerr- 
ing ease  into  youn  VIC-SO" . 

No  longer  are  you  restrict- 
ed to  using  only  the  VIC  Data- 
sette.  Just  add  a  CARDETTE 
and  you  can  use  the  tape  unit  of 
YOUR  choice. 

The  CARDETTE  comes 
with  all  necessary  cables  and 
wires  to  complete  the  hook-up. 
There  is  nothing  else  to  buy.  All 
you  need  to  supply  is  YOUR  tape 
player/recorder  and  your  tapes. 

Price:  Just  $29.95 

-...fPiDPU  5Ef\J5Ei: 

To  order 

aiE  S   LIGHTNEB 

WICHITA.  KS   67218 

13161  B84.468Q 

PEFIBDNAL  CHECKS  ACCEPTED 

lALLOW  3  weeks:  OR  C  O  □ 

HANDLI^G  CHARGES  SI  SO 

VIC-EO'  is  a  registered  crademart 
of  Commodore 


I' 


COMPUTE! 
Subscriber  Services 

Please  help  us  serve  you  better.  It  you 
need  to  contact  us  for  any  of  the  reasons 
listed  below,  write  to  us  at: 

COMPUTE!  Magazine 

P,0.  Box  5406 

Greensboro,  NC  27403 

or  call  the  Toll  Free  number  listed  below. 
Change  Of  Address.  Please  allow  us 
6-8  weeks  to  effect  the  change:  send 
your  current  mailing  label  along  with 
your  new  address. 

Renewal.  Should  you  wish  to  renew  your 
COMPUTE!  subscription  before  we 
remind  you  to.  send  your  current  mailing 
label  with  payment  or  charge  number 
or  coll  the  Toll  Free  number  listed  below. 
New  Subscription.  A  one  year  (12  month] 
US  subscription  to  COMPUTE!  is  S20.00  (2 
years,  S 36.00:  3  years.  $54,00.  For  sub- 
scription rates  outside  the  US,  see  staff 
page).  Send  us  your  name  and  oddress 
or  call  the  Toll  Free  number  listed  below. 

Delivery  Problems.  If  you  receive  dupli- 
cate issues  of  COMPUTE!,  if  you  experi- 
ence late  deliverv  or  if  you  have  prob- 
lems with  your  subscfiption,  please  call 
the  Toll  Free  number  listed  below. 

COMPUTE! 
800-334-0868 

In  NC  919-975-9809 


'-CQiDPU  5Ef\l5Ei:, 

CARDBOARD  3 

AN  ECONOMY  EXPANSION 

INTERFACE 

CtVlDtherboard) 

For  The  VIC-20®  Personal 

Computer 

THE  '■CAROBOARD/3"  is  an  expan- 
sion interface  designed  to  allow  the  user  to 
access  more  trian  one  of  the  plug-in-type 
memory  or  utility  cartridges  now  available. 
It  will  accept  up  to  three  RAM  or-  ROM 
cartridges  at  once.  For  example  here  are 
some  of  the  possible  configurations; 

•  1 6k  RAM  +  1  Bk  RAM  +  3k  BAM 
Bk  HAM  -I-  Super  Ex- 


i: 


Vic-Mon 
-  Program- 


•  16k  RAM 
pander 

•  1 6k  RAM  +  Bk  RAM 
■    1  Bk  RAM  +  3k  HAM 

mer's  Aid 

•  High  quality  T.H.W.  gold  plated 
connectors  for  longer  life  expec- 
tancy and  more  reliability. 

•  This  boarxi  is  fused  to  pr-event  any 
possible  accidental  damage  to  your 

vic-2a-. 

•  This  prxjduct  has  a  90  day  free  re- 
placement warranty  covering 
everything  except  the  fuse. 

CARDBOARDO'  is  B  product  of:  CARDCO.  Inc. 
MANUFACTURED  IN  THE  U  S.A. 

$29.95 

To  order; 

Bia  S    LIGHTNER 

WICHITA,  KS,  6721  a 

1316)684-4660 

PEHSDNAL  CHECK  ACCEPTED 
lALLDW  3  WEEKSl  OR  COD 
HANDLING  CHARGES  $1,50 

VIC-20"  is  a  registered  trademark  of  Commodnr-e 
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COMPUTErs 
First  Book  Of  VIC 


me  newest  title  in  COMPUTE!'s  First  Book  series... 

Our  First  Book  of  VIC  contains  the  best  of  our  VIC  articles  and  applications 
published  since  the  summer  of  1981.  In  one  convenient  spiral  bound  volume, 
you'll  find  approximately  200  pages  of  information. 

n  Chapter  1 :  Getting  Started  D  Chapter  4:  Color  and  Graphics 

□  Chapter  S:  Diversions  -  Recreation      □  Chapter  5:  Maps  and  Specifications 
and  Education  □  Chapter  6:  Machine  Language 

□  Chapter  3:  Programming  Techniques 

In  addition  to  material  previously  published  m  COMPUTE!,  several  of  the  articles 
and  programs  including  a  screen  print  program,  append,  tutorials  on  screen 
formatting  and  keyboard  input  and  others,  are  being  published  for  the  first  time. 

Order  your  copy  of  COMPUTE !'s  First  Book  Of  VIC  today  by  calling  TOLL  FREE: 

800-334-0868 

In  WC  CaU  919-375-9809 

S12  95  plus  $2  shipping  and  handling.  MasterCard,  Visa,  and  American  Express  accepted  or 
send  your  check  or  money  order  to:  COMPUTE!  Books,  P.O.  Box  5406,  Greensboro,  WC  27403. 
US  funds  only.  Foreign  orders  add  $4  for  air  mail,  $2  for  s^I^face  delivery. 
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Telephone,  message  systems,  teletext,  newspapers,  banks 
many  areas  of  modern  life  are  being  transformed  by 
tt'leco  m  m  u  n  i  eating  co  mp  u  ters. 

Telecommunications 

What  Is  It? 

Michael  E.  Day 

Chief  Engineer.  Edge  Technology 

West  Linn,  OR 


Tehe-com-mu-ni-ca-tion:  communication  by  radio,  tele- 
phone, telegraph,  television,  etc. 

relecommunication  within  the  computer  industry 
generally  refers  to  communicating  with  a  computer 
via  a  modem.  Such  communication  has  been  around 
for  awhile,  but  until  the  advent  of  the  personal 
computer  there  was  little  need  for  the  a\'erage 
person  to  use  it.  With  the  personal  computer  be- 
coming ever  more  popular,  this  is  changing;  and 
knowing  about  telecommunications  is  becoming 
more  necessary. 

Necessary  Uses 

Cin  I  cniiy,  personal  compulerists  use  telecom- 
munications mainly  for  communicating  with  public 
access  message  systems  around  the  country.  This 
has  been  the  "CB  radio  craze"  of  the  computer 
industry.  The  novelty  of  it  is  wearing  off  and  other 
uses  for  the  modem  arc  being  considered. 

At  first  consideration,  a  very  simple  use  of  the 
modem,  conversing  with  a  friend,  would  seem 
pointless,  since  talking  to  jour  friend  over  the 
telephone  would  be  simpler.  This  is  true  if  the 
friend  is  located  locally.  But  if  the  friend  lives  far 
away,  there  might  be  large  phone  bills  or  else  liltie 
contact  with  the  friend.  You  could  communicate 
with  the  friend  by  mail,  but  mail  delays  the  message. 
The  computer  can  help  by  providing  a  means 
of  communication  thai  keeps  down  both  the  com- 
munication time  and  the  costs.  Not  only  does  the 
computer  send  information  more  quickly  than  you 
can  talk,  but  it  also  gets  rid  of  the  casual  talk  that 
extends  the  time. 

Businesses  have  for  some  time  used  computers 
as  a  means  of  reducing  communications  costs.  Also, 
the  computer  is  a  vital  link  which  allows  the  deaf  to 
communicate  when  they  would  otherwise  not  have 
that  ability.  In  fact,  most  telephone  companies 
provide  the  equipment  to  the  deaf  free  of  charge. 
Public  Uses 
Of  course,  telecommunication  is  not  limited  to 


personal  communications;  information  of  many 
sorts,  including  almost  any  form  of  printed  matter, 
can  be  transferred  via  the  modem.  Such  things  as 
letters,  contracts,  news,  and  special  inicresl  subjects 
can  all  be  transmitted  through  the  modem.  The 
API  and  UPI  news  ser\ices  have  been  doing  this 
for  many  years.  The  weather  services  provide 
information  this  way  as  well. 

Most  of  the  information  provided  by  the  vari- 


..what  about  the  computer? 

It  needs  its  own  type  of 

information  flow. 


ous  information  dispensers  is  in  fact  provided  to 
them  through  a  telecommunications  network. 
Sitice  the  information  is  already  in  a  form  that 
computers  can  work  with,  it  requires  little  work  or 
reorganization  to  pro\ide  the  information  in  a 
form  that  the  a\erage  person  can  use. 

Some  information  services  have  sought  to 
reorganize  information  to  make  it  more  readily 
recoverable.  For  example,  the  newspaper  industry, 
spurred  by  increasing  costs  and  decreasing  income, 
is  searching  for  ways  to  increase  profits  by  reduc- 
ing costs  while  extending  and  diversifying  the 
types  of  services  they  perform. 

The  news  industry  is  ncjt  alone.  Telephone 
companies  are  exploring  this  area  also,  most  notice- 
abb  bv  the  electronic  directory  ser\ice.  They  hope 
to  eliminate  expensive  telephone  directories  by 
providing  a  means  lo  obtain  information  over  the 
telephone  itself.  (The  biggest  problem  to  date:  the 
terminal  needed  to  access  the  information  costs  far 
more  than  the  directory,  even  taking  into  account 
the  cost  of  directory  assistance  currently  provided 
Ijy  the  operator.) 

New  Systems 

The  need  for  a  well-defined  and  up-to-date  method 
of  communicating  information,  both  nationally 
and  internationally,  has  caused  European  countries 
to  develop  a  replacement  for  the  TELEX  system. 
This  new  system,  called  "teletex,"  goes  beyond 
TELEX  by  allowing  almost  any  fortn  of  data  to  be 
transmitted.  (The  TELEX  system  allowed  only 
uppercase  letters,  numbers,  and  a  few  special 
characters.) 

Other  telecommunications  systems  being 
implemented  are  the  "videotex"  and  "teletext" 
(note  the  additional  "t").  Rather  than  limiting 
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themselves  to  text  type  data,  these  systems  transmit 
graphic  information  in  the  form  of  pictures  and 
me  existing  video  transmission  systems  (TVs). 
Previously'  the  major  inetliod  of  graphics  transfer 
was  by  a  special  modem  and  a  facsimile  machine 
(FAX  for  short)  which  provides  a  picture  copy  of 
the  transmitted  data.  While  a  FAX  machine  is 
much  slower  in  transmitting  a  page  of  text,  its 
advantage  is  that  it  can  send  pictures. 

All  of  this  information  How  is  nice  for  people. 
But  what  about  the  computer?  It  needs  its  own 
type  of  information  flow.  The  computer  runs  on 
programs,  which  can  also  be  transferred  with  a 
modem.  However,  there  are  no  standards  in  the 
business  world  for  such  transfers,  primarily  because 
there  has  been  no  need  for  tiiem. 

In  the  personal  computer  world,  however, 
there  is  such  a  need.  This  is  due  lo  the  large  number 
of  individuals  owning  machines,  the  variety  ot 
these  machines,  the  nttmerous  programs  written  to 
run  on  the  machines,  and  the  greater  interest  in 
being  able  to  transfer  programs.  Public  computer 
systems  have  been  set  up  specifically  to  provide  a 
ceiilralized  base  for  these  programs.  The  most 
popular  of  these  are  the  CPM  based  systems,  refer- 
red to  as  RCPM  (Remote  CPM). 

These  systems  maintain  various  programs  for 
computers  which  run  with  the  CPM  operating 
system.  The  programs  provided  are  "Public  Do- 
main" programs;  this  means  that  they  are  provided 
to  the  general  public  free  of  charge,  for  anyone's 
use.  Some  retain  copyrights  on  the  programs,  but 
this  is  generally  to  prevent  resale  of  the  "free" 
program.  Others  simply  do  it  for  the  advertisement. 
(You  can  use  my  program,  but  my  name  has  to  stay 
in  it.)  Others  don't  care;  they  just  want  to  see  their 
program  out  there. 

Some  programs  by  their  very  nature  are  "public 
domain"  programs.  For  example,  any  program 
created  on  government  time  or  ecjuipment  is  in  the 
public  domain,  unless  it  has  security  restrictions. 
This  is  also  true  of  many  programs  from  educa- 
tional institutions.  Finally,  some  programs  have 
been  around  for  so  long  that  no  (Mie  knows  who 
the  original  author  was. 

Business  Uses 

Financial  institutions  are  also  heavily  into  telecom- 
munication, rhey  u.se  tcleconnnunication  to  keep 
in  constant  touch  with  their  various  branches.  This 
way,  there  is  an  instant  update  in  the  main  computer 
whenever  a  transaction  occurs.  They  also  use  tele- 
communication to  transfer  money  back  and  forth, 
since  this  reduces  transit  time,  in  turn  reducing  the 
"float"  lime  in  which  the  money  is  unusable. 

Telecommunication  is  also  what  makes  auto- 
matic teller  machines  possible.  The  automatic  teller 


is  in  constant  communication  with  the  bank's  central 
computer,  so  that  your  account  is  immediately 
updated  when  you  perform  a  transaction  at  the 
machine. 

.Although  the  credit  card  industry  also  depends 
upon  telecommunication  to  transfer  funds,  it  lias 
been  somewhat  lacking  at  the  customer  end.  Despite 
efforts  to  improve  the  situadon,  it  is  still  the  general 
rule  that  if  a  card  needs  to  be  checked,  the  checking 
is  done  manually.  Electronic  checking  of  cards 
would  mean  less  hassle  to  the  customer:  checking 
could  be  done  more  quickly,  and  stolen  cards  could 
be  identified  more  readily. 

An  offshoot  of  the  credit  card  is  the  debit 
card.  With  a  credit  card,  )-ou  are  not  only  paying 
for  the  credit  card  system's  operation,  but  you  are 
also  paying  for  the  use  of  someone  else's  money. 
With  a  debit  card,  however,  you  are  using  yoiu- 
own  money,  not  borrowing  it. 

Telecommunication  could  allow  you  to  call  a 
store,  browse  through  its  catalog,  place  your 
order,  and  pay  for  it  -  all  without  leaving  your 
living  room.  Even  if  you  are  only  comparison  shop- 
ping, the  video  catalog  could  help  you  narrow  your 
selection  by  showing  who  is  selling  what  and  tor 
how  much.  You  would  save  lime  by  not  having  to 
wander  from  store  to  store. 

Other  types  of  purchase  not  readily  possible 
now  could  also  become  available.  Deferred  payment 
could  become  a  snap;  you  could  purchase  an  item 
with  a  delayed  payment,  and  if  you  like  it,  you 
could  then  release  the  payment.  The  seller  would 
have  greater  protection  as  well,  since  if  you  didn't 
release  the  funds  within  a  certain  time,  they  could 
be  automatically  relea,sed. 

Telecommunication  has  many  possibilities  - 
not  only  for  increasing  the  amount  of  data  and 
knowledge,  but  also  for  reducing  (or  eliminating) 
the  number  oi  tiresome  chores  now  undertaken  by 
people.  © 
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COMPUTEi's  Listing  Conventions 


Many  oIiIk-  progratns  which  arc  listed  in  COMPUTE!  use 
special  keys  (cursor  control  keys,  color  keys.  clc).  To  make  it 
easy  to  tell  exactly  what  should  be  typed  in  when  copying  a 
program  into  the  computer,  we  have  established  the  following 
listing  con\entions. 

For  The  Afari 

In  order  to  make  special  characters,  inverse  video,  and  cursor 
characters  easy  to  type  in,  COMPUTE!  magazine's  Atari 
listing  conventions  are  used  in  all  the  program  listings  in  this 
magazine. 

Please  refer  to  the  following  tables  and  explanations  if 
you  come  across  an  unusual  symbol  in  a  program  listing. 

Atari  Conventions 

Characters  in  inverse  video  will  appear  like:  BtriESEeHBEiiiEisE 
Enter  these  characters  with  the  Atari  logo  key,  lA). 

Nhvn  you  B«*       Typs  S«« 

Clsar  Scrren 
Cursor  Up 
Cursor  Down 
Cursor  Left 
Cursor  Right 
Bcckapace 
D»l»te  character 
Insert  character 
DalBte  line 
Insert  line 
TAB  key 
CI  Bar  tab 
Set  tab  stop 
Ring  buzzer 
Escape  key 

Graphics  characters,  such  as  CTRL-T,  the  ball  character  •  will 
appear  as  the  "normal"  letter  enclosed  in  braces,  e.g.  (Ti . 

A  series  of  identical  control  characters,  such  as  10 
spaces,  three  cursor-lefts,  or  20  CTRL-R's,  will  appear  as  ( 1 0 
SPACES) ,  f3  LEFT) ,  (20  RJ ,  etc.  Ifthe  character  in  braces  is 
in  inverse  video,  that  character  or  characters  should  be  entered 
with  the  Atari  logo  key.  For  example,  (  n  )  means  to  enter  a 
reverse-field  heart  with  CTRL-comma,  (  3  tn )  means  to  enter 
five  inverse-video  CTRL-U's. 
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For  PET/CBMA^IC 

(.enerallv,  any  PKI7C:BM/VIC:  program  listings  will  contain 
bracketed  words  which  spell  out  anv  special  characters: 
(  DOWN)  would  mean  to  press  the  cursor-down  key; 
ODOWN)  would  mean  to  press  the  cursor-down  key  three 
times. 

To  indicate  that  a  key  should  be  shijigd  (hold  down  the 
SHIFT  kcv  while  pressing  the  other  key),  the  key  would  be 
underlined  in  our  listing.  For  example,  S  would  mean  to  type 
the  S  key  while  holding  the  shift  key.  This  would  result  in  the 
"heart"  graphics  symbol  appearing  on  your  screen. 

Sometimes  in  a  program  listing,  especially  within  quoted 
text  when  a  line  runs  over  into  the  next  line,  it  is  difficult  to 
tell  where  the  first  line  ends.  How  many  times  should  vou  tvpe 
the  SPAC^E  bar?  In  our  convention,  when  a  line  breaks  in  this 
way,  I  he  -  sytnbol  shows  exactly  where  it  broke.  For  example: 

100    PRINT    "TO    START    THE    GAME       ~ 
YOU    MAY    HIT    ANY    OF    THE    KEYS 
ON    YOUR    KEYBOARD." 
shows  that  the  programs  author  ituended  for  you  to  tvpe  two 
spaces  after  the  word  CAME. 


Apple.  OSI,  etc.  Although  the  programs  are  general  in  nature, 
you  may  need  to  make  a  few  changes  lor  them  to  run  correctly 
on  your  Apple.  Microsoft  BASIC  programs  written  for  the 
PET/CBM  sometimes  contain  sp>ecial  cursor  control  characters. 
The  following  table  shows  equivalent  Apple  words.  Notice 
that  these  Apple  commands  are  imlside  quotations  (and  even 
separate  from  a  PRINT  statement).  PRINT '[RVS] YOU 
WON"  becomes  INVERSE:  PRINTYOU  WON":NORMAL 
[CLEAR[  (Clear  Screen)  HOME 

[DOWN]  (Cursor  down) 

Apple  II  -(•:  Call -922 

POKE  37,PEEK(37)-H(PEEK(37)<23) 
[UP]   (Cursor  up) 

POKE  37,PEEK(37)-(PEEK(37)>0)) 
[LEFT]  (Cursor  left)  PRINT  CHR$(8); 

[RIGHT]  (Cursor  right) 
PRINTCHR$(2I) 

[RVS]   (Inverse  video  on.  Turns  off  automatically  after  a 
carriage  return.  To  be  safe,  turn  off  inverse  video  after 
the  print  statement  with  NORMAL  unless  the  PRINT 
statement  ends  with  a  semicolon  ) 
INVERSE 

[OFF]  (Inverse  video  ofO  NORMAL 

Shifted  characters  can  represent  cither  graphics  characters 
or  uppercase  letters.  H  within  lexl,  just  use  the  non-shifted 
character,  otherwise  substitute  a  spate.  Some  "generalized" 
programs  contain  a  POKE  such  as  POKE  ,59468,14.  Omit 
these  from  the  program  when  typing  it  in.  One  final  note:  you 
will  probably  want  to  insert  a  question  mark  or  colon  within  an 
INPLL  prompt.  PET/CBM  and  many  other  BASICs  automat- 
ically print  a  question  mark: 

INPUT  "WHAT  IS  YOUR  NAME";N$ 

becomes 
INPUT  "WHAT  IS  YOUR  NAME?";N$ 


Cursor  Left  (LEFT) 

Insert  Character    {  I NST  f 
Delete  Character    {DEL} 
Reverse  Field  On  (RVS) 
Reverse  Field  Off  f  OFF  1 


For  The  Apple 

Programs  listed  as  "Microsoft"  are  written  for  the  PET/CBM, 


All  Commodore  Machines 

Clear  Screen    {CLEAR} 
Home  Cursor  {  HOl^E } 
Cursor  Up       {UP} 
Cursor  Down  {  DOWN } 
Cursor  Right  (RIGHT} 

VIC  Conventions 

Set  Color  To  Black  {BLK} 
Set  Color  To  White  {WHT} 
Set  Color  To  Red  {  RED } 
Set  Color  To  Cyan  { C  Y  N } 
Set  Color  To  Purple  {PUR) 
Set  Color  To  Green  {CRN} 
Set  Color  To  Blue  (BLU) 
Set  Color  To  Yellow  (Y EL} 
Function  One  {Fl} 


8032/Fat  40  Conventions 

Set  Window  Top        (SET   TOP)  Erase  To  Beginning  {  ERASE    BEG} 

Set  Window  Bottom  {SET    BOT)  Erase  To  End  (ERASE    END} 

Scroll  Up  {SCR    UP)  Toggle  Tab  (TGL    TAB) 

Scroll  Down  (SCR    DOWN}  Tab  (TAB) 

Insert  Line  {INST    LINE)  Escape  Key  {ESC} 

DelelelJne  (DEL    LINE)  O 


Function  Two 

<F2) 

Function  Three 

{F3} 

Function  Four 

{F4} 

Function  Five 

{F5} 

Function  Six 

(F6! 

Function  Seven 

(F7) 

Function  Eight 

(FS) 

Any  Non-implemented 

Function 

{NIM} 
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COMPUTE!  Back  Issues 


Here  are  some  of  the  applications,  tutorials, 
and  games  from  available  back  issues  of 
COMPUTE!.  Each  issue  contains  much, 
much  more  than  there's  space  here  to  list, 
but  here  are  some  highlights: 


February  1981:  Simulating  PRINT  USING, 
Using  the  Atari  as  a  Terminal  for  Telecom- 
munications, Attach  a  Printer  to  the  Atari, 
Double  Density  Graphing  on  GIF,  Commo- 
dore Disk  Systems,  PET  Crash  Ptevention, 
A  250  Apple  II  Clock. 

May  1981 :  Named  GOSUB/GOTO  in 
Applesoft,  Generating  Lower  Case  Text  on 
Apple  11,  Copy  Atari  Screens  to  the  Printer, 
Disk  Director^'  Printer  for  Atari,  Realtime 
Clock  on  Atari,  PET  BASIC  Delete  Utility, 
PET  Calculated  Bar  Graphs,  Running  40 
Column  Programs  on  a  CBM  8032. 

June   1981:  Computer  Using  Educators 
(CUE)  on  Software  Pricing,  Apple  II  Hires 
Character  Generator,  Ever-  expanding 
Apple  Power,  Color  Burst  for  Atari,  Mixing 
Atari  Graphics  Modes  0  and  8,  Relocating 
PET  BASIC  Ptograms,  An  Assembler  In 
BASIC  for  PET,  QuadraPET:  Multitasking? 

July  1981:  Home  Heating  and  Cooling, 
Animating  Integer  BASIC  Lores  Graphics, 
The  Apple  Hires  Shape  Writer,  Adding  a 
Voice  Track  to  Atari  Programs,  Machine 
Language  Atari  Joystick  Driver,  Four  Screen 
Utilities  for  the  PET,  Saving  Machine 
Language  Programs  on  PET  Tape  Headers, 
Commodore  ROM  Systems,  The  Voracious 
Butterfly  on  OSI. 

August  1 98 1 :  Minimize  Code  and  Maximize 
Speed,  Apple  Disk  Motor  Control,  A 
Cassette  Tape  Monitor  for  the  Apple,  Easy 
Reading  of  the  Atari  joystick.  Blockade 
Game  for  the  Atari,  Atari  Sound  Utility, 
The  CBM  "Fat  40,"  Keyword  for  PET,  CBM/ 
PET  Loading,  Chaining,  and  Overlaying. 

October   1981:  Automatic  DATA  State- 
ments for  CBM  and  Atari,  VIC  News, 
Undeletable  Lines  on  Apple,  PET,  VIC, 
Budgeting  on  the  Apple,  Switching  Cleanly 


from  Text  to  Graphics  on  Apple,  Atari 
Cassette  Boot-tapes,  Atari  Variable  Name 
Utility,  Atari  Program  Library,  Train  your 
PET  to  Run  VIC  Programs,  Interface  a  BSR 
Remote  Control  System  to  PET,  A  General 
Purpose  BCD  to  Binary  Rourine,  Converting 
to  Fat-40  PET. 

December   1981:  Saving  Fuel  $$  (Multiple 
Computers;  versiorw  for  Apple,  PET,  and 
Atari),  Unscramble  Game  (multiple 
computers).  Maze  Generator  (multiple 
computers).  Animating  Applesoft  Graphics, 
A  Simple  Printer  Interface  for  the  Apple  II, 
A  Simple  Atari  Wordprocessor,  Adding 
High  Speed  Venical  Positioning  to  Atari  P/ 
M  Graphics,  OSI  Supercursor,  A  Look  At 
SuperPET,  Supermon  for  PET/CBM,  PET 
Mine  Maze  Game. 

January  1982:  Invest  (multiple  computers). 
Developing  a  Business  Algorithm  (multiple 
computers) ,  Apple  Addresses,  Lowercase 
with  Unmodified  Apple,  Cryptogram  Game 
for  Atari,  Superfont:  Design  Special 
Character  Sets  on  Atari,  PET  Repairs  for 
the  Amateuf,  Micromon  for  PET,  Self- 
modifying Programs  in  PET  BASIC,  Tiny- 
mon:  a  VIC  Monitor,  Vic  Color  Tips,  VIC 
Memory  Map,  ZAP:  A  VIC  Game. 

February  1982:  Insurance  Inventory 
(multiple  computers).  Musical  Transposition 
(multiple  computers),  Multitasking 
Emulator  (multiple  computers).  Disassemble 
Apple  Programs  from  BASIC,  Plotting 
Polar  Graphs  on  Apple,  Atari  P/M  Graphics 
Made  Easy,  Atari  PILOT,  Put  A  Rainbow 
in  your  Atari,  Marquee  for  PET,  PET  Disk 
Disassembler,  VIC  Paddles  and  Keyboard, 
VIC  Timekeeping. 

March   1982:  Word  Hunt  Game  (multiple 
computers),  Infinite  Precision  Multiply 
(multiple  computers).  Atari  Concentration 
Game,  VIC  Starfight  Game,  CBM  BASIC 
4.0  To  Upgrade  Conversion  Kit,  Apple 
Addresses,  VIC  Maps,  EPROM  Reliability, 
Atari  Ghost  Programming,  Atari  Machine 
Language  Sort,  Random  Music  Composition 
on  PET,  Comment  Your  Apple  II  Catalog. 

April   1982:  Track  Down  Those  Memory 


Bugs  (multiple  computers),  Shooting  Stars 
Game  (multiple  computers),  Intelligent 
Input  Subroutines  (multiple  computers), 
Ultracube  for  Atari,  Customizing  Apple's 
Copy  Program,  Using  PET/CBM  In  The 
High  School  Physics  Lab,  Grading  Exams 
on  a  Microcomputer  (multiple  computers), 
Atari  Mailing  List,  Renumber  VIC  Programs 
The  Easy  Way,  Browsing  the  VIC  Chip, 
Disk  Checkout  for  PET/CBM. 

May  1982:  VIC  Meteor  Maze  Game, 

Atari  Disk  Drive  Speed  Check,  Modifying 
Apple's  Floaling  Point  BASIC,  Fast  Sort 
For  PET/CBM,  Extra  Atari  Colors 
Through  Aciifacting,  Life  Insurance 
Estimator  (multiple  computers),  PET 
Screen  Input,  Getting  The  Most  Out  Of 
VIC'S  5000  Bytes. 

Home  and  Educational  COMPUTING! 

(Fall  1981  and  Summer  1981  -count  as 
one  back  issue);  Exploring  The  Rainbow 
Machine,  VIC  As  Super  Calculator, 
Custom  Characiers,  Alternate  Screens, 
.'\utomatic  Line  Numbers,  U-singThe 
Joystick  (Spacewar  Game),  Fast  Tape 
Localer,  Window,  VIC  Memory  Map. 


Back  issues  are  $3.00  each  or  six  for  $15.00. 
Price  includes  freight  in  the  US,  Outside  the 
US  add  $1.00  per  magazine  ordered  for 
surface  postage.  $3.00  per  magazine  for 
air  mail  postage.  All  back  issues  subject  to 
availability. 

In  the  Continental  US  call 

TOLL  FREE  800-334-0868 

(In  NC  Call  919-275-9809) 

Or  write  to  COMPUTE!  Back  Issues,  P.O. 
Box  5406,  Greensboro,  NC  27403  USA. 
Prepayment  required  in  US  funds. 
MasterCard,  Visa  and  American  Express 
accepted.  North  Carolina  Residents  add  4% 
sales  tax. 
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The  FORTH  Page 

The  words  SERTand  TRADE  allow  you  to  move  and  niass-move  screens  around  on  a  disk  without  fear  of  mridentalh 
erasing  something  oj  value.  No  mailer  how  you  iL'ie  these  commands,  no  screens  are  ever  ovenvritten.  ThexsimDly  end 
up  somewhere  else.  ^  -^ 

Disk  Management 


Michael  Riley 
Philadelphia 


SERT(N1  N2N3  — ) 

Deletes  the  group  of  screens  numbered  Nl 
through  N2  and  reinserts  them  between  the 
screens  numbered  N3  and  N3  +  1 . 

TRADE ( N I N2  X3  — ) 

Swaps  a  group  of  screens  numbered  N I 
through  N2  with  a  group  of  screens  starting  at 
N3.  The  two  groups  are  assumed  to  be  the 
same  size. 

The  algorithm  for  SERT  is  a  bit  tricky,  but  it  is 
an  effective  solution  to  a  common  problem.  The 
problem  with  most  block-move  algorithms  is  that 
they  need  a  large  buffer  area  to  store  the  block 
while  moving  the  text  that  lies  between  the  block 
and  the  destination  point.  Other  algorithms  move 
the  block  one  small  piece  at  a  time,  and  the  entire 
text  in  between  must  be  repositioned  once  for  each 
move. 

The  algorithm  in  SERT  does  a  litde  more 
calculating  in  order  to  save  space  and  dme.  SERT 
picks  up  the  first  screen  that  needs  to  be  moved 
and  calculates  its  destination  position.  Next,  it 
picks  up  a  second  screen  at  that  position  before 
setting  down  the  first  screen.  The  destination  of 
the  second  screen  is  then  calculated,  and  so  on. 

The  following  words  were  used  to  implement 
SERT  and  TRADE  and  would  not  normally  be 
used  for  editing: 

(SERT)  (  N I  N2  N3  — ) 

Swaps  two  adjacent  groups  of  screens.  The 
two  groups  need  not  be  the  same  size.  Screens 
Nl  through  N2-1  are  swapped  with  N2 
through  N3-1. 

FX(N1  N2  — Nl  N2orN2Nl) 

Two  numbers  are  swapped  if  Nl  is  larger,  "fix" 
PAD-SWAP  (  N I  —  ) 

Swaps  the  contents  of  block  #  Nl  with  1024 

bytes  at  pad. 
B-DIST  {variable ) 


The  total  number  of  screens  to  be  moved,  "big 
distance" 

LIM  {  variable  ) 

The  highest  screen  to  be  moved  plus  one. 

CNT  ( variable ) 

The  number  of  screens  moved,  "count" 

S-DIST  ( variable ) 

The  number  of  screens  in  the  highest  num- 
bered group,  "small  distance" 

STRT  ( variable  ) 

The  first  screen  to  be  moved,  "start" 


Program  1. 


SCR    i    122 

0  {  PAD-SWAP  B-DST  CNT  S-DEST  STRT  ) 

PAD-SWAP  t  Nl  /  SWAP  SCR  W/  PAD  ) 

DUP  BLOCK  PAD  la2'l  +  1024  CHOVE 
PAD  SWAP  BLOCK  1024  CMOVE  UPDATE 
PAD  1924  +  PAD  1024  CMOVE  ,- 
e    VARIABLE  B-DST  0  VARIABLE  LIM  9  VARIABLE  CNT 
0  VARIABLE  S-DST  0  VARIABLE  STRT 

(SERT)   (  m  N2  N3 ) 

DUP  LIM  1   SWAP  -  S-DST  !   STRT  I 

LIM  e  STRT  §  -  B-DST  !   B    CNT  I  STRT  g 

BEGIN  DUP  PAD-SWAP 

BEGIN  S-DST  e  +   DUP  LIH  @  <  fl= 
IF  B-DST  @  -  THEN 

DUP  PAD-SWAP  1  CNT  +!  DUP  STRT  @  = 
UNTIL  CNT  @  B-DST  @  < 
WHILE  1  STRT  +1  1+  REPEAT  DROP  ;  — > 


1 
2 
3 

4 
5 

6 

7 

a 

9 
10 

11 

12 
13 

14 

15 


Program  2. 


SCB  t  123 
0  {  PX  SERT  TRADE  RANGE?  ROOM?  ) 

:  ROOM?  (  /  IF  ERROR,  PRINT  'NO  ROOM  IN  DICT'  ) 

PAD  2B48  +  FIRST  >  14  7ERR0R  ; 
f  '  FIRST  >  '  IS  INSTALATION  DEPENDENT   ) 

:  RANGE?  (  Nl  Nl  /  LEGAL  SCREEN  NUMBER?  ) 

1  OVER  >  OVER  300  {  4040  PET  )  >  OR  6  7ERR0R  ; 
!  FX   (  Nl  N2  —  N2  Nl  [OR]  Nl  N2  ) 
OVER  OVER  >  IF  SWAP  THEN  ; 

:  SERT   (  1ST  LAST  DEST  /  REINSERT  SCRS  AT  DEST  ) 

BOOM?   1+  RANGE?  SWAP  1+  RANGE?  ROT  RANGE? 
FX  >R  FX  R>  FX  (SERT)  ; 

:  TRADE  (  1ST  LAST  DEST  /  TRADE  WITH  SCRS  AT  DEST  ) 

ROOM?  ROT  >R  R  SWAP  -  B-DST  !  (  LAST  ) 
1+   R>   (  LAST+1  1ST  ) 

DO   I  RANGE?   I  B-DST  g  -  RANGE?  (  I  I+DST  )       ^ 
OVER    PAQ-SWAP  PAD-SWAP  PAD-SWAP    LOOP  DROP  ;     © 


1 
2 
3 
4 
5 

e 

7 

e 

9 

10 
11 

12 
13 
14 

15 


Turn  To  The  Future 
With  COMPUTE!  Publications 


The  Beginner's 
Guide  To  Buying 
A  Personal 
Computer 

A  Novice's  handbook  of 
useful,  helpful  Informa- 
tion designed  to  teach 
you  the  basics  of 
evaluating  and  selecting  a       '' 
personal  computer,  Written 
in  plain  English  for  the 
interested  beginner.  Complete 
with  personal  computer  specifica 
tion  charts  and  buyer's  guide, 
Applicable  to  home,  educational, 
and  small  business  buyers, 
ISBN  0-942386-03-5.  Paperback,  $3,95. 

COMPUTEi's  First  Boole  Of  Atari 

192  pages  of  useful,  informative  applications  and 
programs  from  COMPUTE!  Magazine  issues  now  out  of 
print  Includes  previously  unpublished  information 
including  Memor/  Map.  Contents  include  such  articles 
and  programs  as  "Adding  A  Voice  Track  to  Atari 
Programs,"  "Designing  Your  Own  Atari  Graphics  Modes," 
and  "Inside  Atari  BASIC."  Spiral  bound  for  ease  of  access 
to  listings.  For  beginner  level  to  advanced  Atari  users, 
ISBN  0-942386-00-0.  Paperback,  $12.95. 


Inside  Atari  DOS 

From  the  authors  of  the 
Atari  Disk  Operating 
System,  an  exciting  step- 
by-step  guide  to  the 
DOS  software.  Complete 
with  listings  of  com- 
mented source  code  and 
detailed  explanations  of 
each  module  of  code. 
Author:  Bill  Wilkinson,  Opti- 
mized Systems  Software,  Inc. 
Spi  ra  I  bou  nd  f  or  ease  of  a  ccess 
to  listings.  For  Intermediate  to 
advanced  Atari  users.  ISBN 
0-942386-02-7.  Paperback.  $19,96. 

COMPUTEI'S 
Second  Book  Of  Atari 

With  over  200  pages  of  unpublished  Atari  information 

specially  selected  by  the  editors  of  COMPUTE!  Magazine, 

this  new  release  is  an  excellent  resource  for  Atari  owners 

and  users.  Spiral  bound.  ISBN  0-942386-06-X 

Paperback.  $12.95. 

COMPUTE!  Books  invites  dealer  inquiries.  Call  the  Toll 
Free  Number  below  for  Dealer  Information. 

ATARf  is  o  registered  tiodemark  of  Atari.  Inc- 
PET  ond  C6M  ore  trodemarta  of  Comnx)dOfe  Business  Machinas.  ire 


To  Order  COMPUTE!  Books 

Send  coupon  to 
COMPUTE!  Books.  P.O.  Box  5406.  Greensboro,  NC  27403  USA 

For  fastest  setvice.  in  the  US  call 

Toll  Free  800-334-0868 

In  NC  call  919-275-9809. 

All  orders  must  be  prepaid  (moriev  order,  check  or  ctiorge).  All  poyments 

must  be  In  US  funds.  (Outside  Itie  US  odd  S400  shipping  and  handling  for 

air  mail,  $2.00  for  surface  mail.)  NC  residents  odd  d%  sales  tox. 

n  Payment  Enclosed 

Please  chofg©  my    QVISA    nMastetCofd    Q  American  Express 

Account  No. E)!pres  I 


Pleose  send  me: 
Quan. 

Beglnmr's  Guide 

Price 

S  3.95  eo, 
12.96ea. 
19.95  ea. 
12.95  ea. 

Sh 

+ 
+ 

+ 
+ 

Fiping/Handllng 

Sl.On  en 

FirslIlookolAlaH 

2.00  ea. 

lnsld«  Atari  DOS 

7.nneo 

Second  Book  of  Atari 

2CCeo. 

Nome 

Totnl 

Address 

City 

Stcrte 

Zip 

Country 

Allow  4-6  weeta  for^ielivery-  Foreign  surfoce  deliveiy  oJtow  2-3  months 


OeptA 


Peripherals 
unlimited.. 


FANTASTIC  PRICES! 

OUR  FAST  SERVICE,  PRODUCT 
SELECTION  AND  OUR  CUSTOMERS' 
SATISFACTION  MAKE  US  #1. 


Microsoft  Z-80  Softcard 
Microsoft  RAMCARD 
Z-90-64K  DO 
Z-19  Terminal 
Z-121  Monitor  12" 


$214 
$129 
S2588 
S777 
S149 


ATARI  COMPUTERS 


Atari  800  16K 

Atari  400 

Atari  Interface  Module 

Atari  810  Single  Disic 

Atari  830  Modem 

Programmer 

Entertainer 

Star  Raiders 

16K  Mem.  Exp.  for  Atari 

32K  Mem.  Exp.  for  Atari 


$649 

$318 

$174 

$444 

$166 

$59 

$84 

$34 

S74 

$114 


NEC  PRINTERS 


$2295 
$2649 
$1689 


7710/30  Spinwriter  R/0 
7720  Spinwriter  KSR 
3510/30  Spinwriter  R/0 

NEC  DOT  MATRIX 

PC-8023  $474 

Call  for  prices  on  ribbons,  etc. 


OKIDATA  &  MORE 

Okidata  Microline  82A 

$459 

Oltidata  Microline  83A 

$699 

Okidata  Microline  84  (P) 

$1069 

Okidata  Microline  84  (S) 

$1099 

Tractor  (OKI  80  &  82  only) 

$60 

Diablo  620 

$1349 

Diablo  630 

$1999 

AMDEK  &  NEC  MONITORS 

Amdek  1 2"  300  CRN  Phosphor  $1 49 

Amdek13"Colorl  $319 

Amdek  13"  Color  II  $739 

Amdek  13"  Color  III  $429 

NEC  JB1201  GRN  Phosphor  $149 

NEC  JC1 201  Color  $339 


EPSON  PRINTERS 

MX-80  w/Graphtrax  Plus 
MX-80FT  (Friction  &  Tractor) 
MX-100  (15"  Carriage) 
Grappler  Interface 

Call  for  prices  on 
Ribbons,  Cables  &  Interfaces 


$469 
$529 
$699 
$129 


NEC-PC  8000 
Series  Microcomputer 

PC-8001 A  Computer  w/32K 
PC-8012AW/32K  +  Exp.  Slots 
PC-8031ADual  Mini  Disk 
PC-8032A  Add-on  Mini  Disk 

Call  for  Software  Prices 


$888 
S588 
$888 
$777 


FOR  THE  LOWEST 
PRICE  CALL 

TOLL  FREE 

1-800-343-4114 

ORDERING  INFORMATION 

Our  order  lines  are  open  SAM  to  6PM 
EST  Monday  thru  Friday.  Phone 
orders  are  welcome;  same  day  ship- 
ment on  orders  placed  before  10AM. 
Free  use  of  Mastercard  and  VISA,  Per- 
sonal checks  require  2  weeks 
clearance.  Manufacturer's  warranty 
included  on  all  equipment.  Prices  sub- 
ject to  revision.  C.O.D.'s  accepted. 

For  service,  quality  and  delivery  call: 

PERIPHERALS  UNLIMITED 

(617)655-7400 
62  N.  Main  St.*  Natick,  MA  01760 
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Spinnaker  Software 
Corp.  Markets 
Home  Learning 
And  Strategy 
Games  For  Atari 
And  Apple 

1  uo  softvvcue  design  companies, 
Design  Ware  and  Computer 
Learning  Connection,  are  finaliz- 
ing the  initial  Spinnaker  product 
line,  aimed  at  providing  ijotli 
education  and  entertainment  for 
children  in  a  home  setting. 

Working  closely  with  Spin- 
naker, DesignWare  and  Com- 
puter Learning  Connection  have 
prepared  four  game  products 
which  will  be  published  by  the 
new  company  via  retail  micro- 
computer stores  throughotit 
the  country. 

The  two  Spinnaker  learning 
games  authored  by  DesignWare, 
a  San  Francisco-based  courseware 
development  company,  are  de- 
signed for  children  ages  fotu'  to 
nine  and  will  foster  understand- 
ing and  enjoyment  of  the  uses  of 
a  personal  comptiter.  The  games 
attempt  to  balance  amusement 
and  learning  and  require  a  mini- 
mal amount  of  text  material. 

The  Spinnaker  learning 
games  developed  by  DesignWare 
include  Face  Maker  and  The  Story 
Machine.  Face  Maker,  intended 
for  children  four  to  eight  years 
of  age,  provides  an  animated 
format  to  familiarize  a  child  with 
the  graphics  capabilities  of  a 
computer.  By  choosing  from  a 
varied  menu  of  eyes,  ears,  noses, 
mouths,  etc.,  the  child  composes 
a  face  which  he  can  then  animate 
with  a  series  of  expressions, 
including  smiling,  winking,  and' 


wiggling  of  ears. 

The  Slory  Mnclihie  ]Dro\'ides 
an  opportunity  for  children  ages 
five  to  nine  to  develop  and 
strengthen  their  sentence  and 
paragraph  skills. 

Sentences  and  paragraphs, 
composed  by  the  child  from  a 
substantial  list  of  noims,  verbs, 
]3repositions,  and  other  parts  of 
speech,  are  animated  with  lull 
color  graphics  and  soinid.  The 
Sloiy  Machine  will  also  provide 
keyboard  practice  and  introduc:e 
the  child  to  the  editing  capabilities 
of  the  computer. 

Com]Juler  Learning  C4)n- 


nection,  located  in  Cambridge, 
Massachusetts,  is  producing  the 
first  two  entries  of  a  strategy 
game  series  for  Spinnaker.  The 
Snooper  Troops  Series  will  be 
composed  of  mystery  games  in 
which  the  player  (ages  ten  to 
adult)  becomes  a  private  detec- 
tive. In  trying  to  determine  which 
of  eight  suspects  committed  the 
crime,  the  player  strengthens  his 
skills  in  reasoning  and  developing 
h)  potheses  as  he  drives  around 
town,  cjuestions  witnesses, 
searches  houses  for  clues,  and 
accimiulates  information  via  the 
Snoopnet  computer. 


Spinnaker's  holiday  software 
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The  Spinnaker  games  will  be 
marketed  nationally  on  a  major 
scale  by  the  publishing  company. 
Its  marketing  efforts  will  include 
the  design  and  production  of  a 
distinctive  array  of  packaging  for 
the  new  gaiiies,  which  will  provide 
maximum  protection  for  the 
discs  over  a  long  lime  ]>criod. 

The  company  has  also  intro- 
duced a  holiday  package.  A 
Christmas  Sampler  brings  to  the 
entire  family  a  variety  of  holiday 
classics  with  f  ull-coloi'  graphics 
and  sound.  Interspersed  with 
animation,  the  graphic  depictions 
of  v4  Christmas  Stoiy,  The  Night. 
Before  Christmas,  and  a  selection 
of  C^hristmas  carols  arc;  accom- 
panied by  screen  lexis  for  easy 
follow-along  by  yotmger  family 
members.  Christmas  music  adds 
a  third  dimension  for  holiday 
gatherings. 

This  software  is  available  for 
the  Apple  II  and  Atari  800  (48K) 
or  IBM  PC  (48 K)  wiih  disk  drive. 
A  color  monitor  is  recommended. 


Spinnaker  Softimire 
26  Brighton  Si. 
Bt'lmonl.  MA  02178 
(617)484-8444 


Interfaces  For 
Commodore  64 
And  VIC 

XITEL  announces  two  interfaces, 
both  for  the  new  Commodore  64 
and  VIC-20. 

Its  Model  CX-640I  interface 
allows  the  new  Commodore  64 
or  VIC-20  to  use  any  type  of 
standard,  commercially  available 
parallel  interface  printer.  The 
interface  connects  to  the  Serial 
Port/Bus  on  the  computer,  not 
the  user  port,  allowing  the  user 
port  to  remain  open  for  use  by  a 
modem  or  RS-232C  peripheral 
device. 

Some  key  features  of  the 
CX-640I  are: 

—  Eliminates  handshaking  prob- 
lem of  RS-232C  cartridge. 

—  Mode  switch  to  correct  ASCII 
problem. 

—  No  RS-232C  cable  necessary. 

—  Allows  use  of  lower  cost  parallel 
type  printers. 

—  No  external  power  required. 

—  Allows  use  of  multiple  printers. 

—  Leaves  user  port  lines  available 
for  other  use. 

The  CX-6401  comes  with  a 


six  foot  serial  bus  cable  and  con- 
nector for  direct  connection  to 
the  Commodore  64  or  VIC-20. 
In  addition,  the  CX-6401  has  a 
one  foot  parallel  cable  for  con- 
nection to  the  printer.  Installation 
is  simple.  $89.95. 

The  new  CX-64D2  full  RS- 
232C  interface,  for  the  new 
Commodore  64  and  VIC-20, 
allows  the  use  of  any  type  of  RS- 
232C  peripherals,  such  as  mod- 
ems, printers,  etc.  The  interface 
connects  to  the  computer's  user 
port.  The  CX-6402  is  a  complete 
RS-232C  Interface,  for  all  RS- 
232C  devices. 

Some  key  features  of  the 
CX-6402  are: 

-  Allows  full  use  of  all  eight  active 
"handshaking"  RS-232C  signal 
lines  on  the  VIC-20  and  Commo- 
dore 64, 

-  Full  RS-232C  logic  levels. 

-  Recjuires  no  external  RS-232C 
cable. 

-  Operates  at  all  VIC-20/ 
Commodore  64  baud  rates. 

-  Requires  no  external  power. 

The  CX-6402  comes  ready 
to  install.  In  addition,  the  CX- 
6402  comes  with  a  six  foot  parallel 
cable  for  connection  to  the 

printer,  $59.95. 

continued  on  p.  238 


Commodore  Compuler  ownere: 
Are  you  tired  of  long  waits  to  toad  and  save  on 
Cassette?  Like  to  have  a  disk  but  ciinnot  affort  It. 
Wien  tiy  tiie  next  Ijest  thing  to  disk  ■  announcing 


J^t^  The  Rom  Rabbit 


^^'^w 


^'YourWUi,. 


ki$Ul  ROMl 


FecOwTwn 

I.  Miich  Fasten  t^jAcne  Eoad' 
Z.  Auto-repeat  on  All  keys 
3.  Memory  test 
4-  1 Z  commands 
5,  Wort^.  vrfth  or  vs<ThcHJt 
todkJr 


■to  $3%% 

ROM  an^  M 


h  My  GMnnund'^ 

LoMb  And  saves 
dn  8K  prosram  in 
sbout  30  seconds. 
Try  i(  -  yOut  P« 
r£MTTUlly  t^CS 
:!.  minutesi 


W 


and 
M.C. 


Spisc>*y  3  0(3001  f£T) 
or  4  C>  44001  or  60121 


HMlSflXarti)   I'Hyi.'W'llt'i 


^VIC  BAGKeAmmOR  VIC 

Plays  a  great  game  by  the  rules  and 

won't  let  you  cheat.  Our  best  seller. 

5K  version  $12.95 

Advanced  8K  version  S19.95' 

BLACKJACK  TUTOR 
Learn  when  to  HIT,  STAY,  SPLIT  PAIRS 
and  DOUBLE  you  can  beat  Vegas  for 
just  S12.95 

GRAPHICS  GENERATOR 
Create,  edit,  reverse,  save  special  char- 
acters, unique  DEMO  feature  included. 

$9.95 
MAZE-MAN 
Arcade  game  with   fast  munching 
action.  Key  or  Joystick.  S9.95 

All  programs  fit  into  5K  VIC-20.  Send 
for  free  catalog. 

Send  check  or  money  order  tO; 
(Add  50C  for  postage! 

RAR-TECH 

^      BOX  761,  Rochester,  Ml  48063       > 
\  vic-Trademark  of  Commodore  / 


VIC-20 

Discounted  software 

THE  ACCOUNTANT  S28.9S 

(C/L,  B/S.  P  a  L) 

BUSINESS  INVENTORY $17.95 

iSDecifvTVorvlcPnnter) 

TAPEWORM $11.95 

(Keeo  track  of  vour  records  and  tapesi 

TICKERTAPE  $15.95 

(Maintain  profile  of  inwestmentsi 

SNAKMAN S18.95 

(Just  like  vour  favorite  arcade  gamel 

EMBASSY 
COMPUTER  PRODUCTS 

P.O.  Box  88 
Little  Neck,  N.Y.  11363 

check  or  money  order.  No  coos.  NY.  Resi- 
dents add  8.25%  sales  tax.  Add.  Si. 50  for 
postage  and  Dandling 

—  DEALER  II^OUIRIES  INVrTED  — 
—  PRtlCRAMIMERS  WANTED  — 


FOR  THE  MOST  EXCITING  VIDEO  GAMES 
AT  THE  LOWEST  PRICES 

We  have  one  of  the  largest  seiecf  ions  of  software  available  for  your  home  computer  at  the  lowest  prices.  You  will  find  all 
of  the  top  gomes  and  office  monogemenf  software  in  our  cotolog  at  from  20%  to  30%  below  retail  We  olso  hove 

special  offers  for  user  groups 

TRY  THESE  GET-ACQUAINTED  SPECIALS 

DISKEHE  SPECIAL 

FREE  PIASTIC  LIBRARY  CASE  WITH  PURCHASE  OF  EVERY  BOX  OF  10 

$24.95 

Personally  labeled  fa  THE  SOFWA(?E  CONNECTION  by  one  of  the  most  respected  producers  of  magnetic 

medio  Each  diskette  is  smgle-sided  and  certified  double  density  ot  40  tracks  To  insure  extended  medio 

life,  each  diskette  is  monufocfured  with  a  reinforced  hub-hole 

10  Boxes  or  more:  $22^/box 


FOR  YOUR  ATARI® 

FOR  YOUR  APPLE® 

Retail 

Our  Price 

Retail 

Our  Price 

RASTER  BLASTER                                  $29.95 

$20.00 

HREBIRD 

$29.95 

$18.00 

DR.  GOODCODE'S  CAVERN               $29.95 

$21.00 

RASTER  BLASTER 

$29.95 

$20.00 

APPLE  PANIC  (Dtik  0,  Coaette)                           $29.95 

$16^X1 

NEPTUNE 

$29.95 

$18.00 

MATCH  RACER  (oidc «  a»»tte}                $29.95 

$18jOO 

LAZaSiLK 

$29.95 

$18.00 

CRUSH,  CRUMBLE  &  CHOMP             $29.95 

$20.00 

STAR  BLAZER 

$31.95 

$21.00 

(Disk  Of  CaswtiB) 

PHASER  RRE 

$29.95 

$16.00 

GAMMA  SOCKER  (Dfsk «  co«ette)            S29.95 

$18JX! 

HIGH  ORBIT 

$29.95 

$18.00 

GAMMA  HOCKiY  (a*  „  co»ftej           $29.95 

$16i)0 

ZENITH 

$34.95 

$23.00 

STAR  BLAZER                                       $31.95 

$21 JX) 

ANY  3  FOR  JUST  $50.00 

CARTRIDGE  SPECIALS  FOR 
YOUR  ATARI  400/800 

Retail     Our  Price 
PACMAN  $44  95     $34.95 

EMBARGO  $4995     $34.95 

FIREBIRD  $4995     $34.95 


HAIH)WARE  FOR  YOUR  APPLE® 
FROM  T.G.  PRODUCTS 

Retail  Our  Price 
X>YSflCK  $5995    $46^ 

SiLECT-A-TOUT  $5995    $46j00 

BOTH  S11990    $65.00 


WE  CARRY  COMPLETE  LINES  FROM  THE  FOLLOWING  COMPANIES: 

ADVENTUI?E  INTERNATlOtMAL  .  ARCADt  P^US  •  ARTSCl  •  AUTOMATED  SIMULATIONS  •  AT/J?1  .  AVAiON  HILL  G'\ME  COMPANY  .  8(?ODtI?BUhJD  SOfTWAR? 

BUCX5ECO  .  CALIFORNIA  PAOFlC  •  CQvlRjTER  MAGiC  LTD  .  CONTINENTAL  SOfTW/xlJE  •  DATAMOST  •  DAT<\SOfT  .  DElTA  SOnWAf?E  .  EDU-WARE 

GEBELLI  SOFTWARE  •  HAVDEN  SOFTWARE  .  HIGHLANDS  COMPUTER  SERVICES  •  HOWARD  SOf  WARE  •  INNOVATIVE  DtSGN  •  iLiS  •  ■<  SiTTE  .  Ljx  .  MCIK)  WB 

MICRO  FRO  INTERNATIONAL  •  MICROSOFT  •  MUSE  •  ON  Lif4t  SYSTEMS  •  QL>M.nY  SOFTWARE  •  SiRilS  SOFTW/\nE  .•  SORAPE  •  SPECTWvi  COMfVERS 

STRATEGIC  SIMULATIONS  •  SYN£f5GlSTlC  •  UNITED  SOFTWARE  OF  AMERICA  .  X-ERSA  COMPUTING  •  VOVAGER  SOFTWARE 


MAIL  ORDERS:    For  fost  delivery,  send  certified  check. 

money  orders,  or  Viso  or  MasfefCord  number  ond  expirofion 
dote  for  fetal  purcfiose  price  plijs  1%  Of  S2  minimum  for  ,post- 
oge  end  handling  Add  35  tor  shipment  outside  the  contin- 
ental US  Coiifornia  Pesidems  odd  6%  soies  tew 

COD:  and  Chargecard  order  call  800-555-1212 

to  obtain  our  new  toll-free  number. 
Subject  to  stock  on  hand.  Prices  subject  to  change. 
IN  CALIFORNIA   coll  (916)  925-2666 


Catalog  free  with  any  order  or  send  82  postoge  and  handling 
ontj  your  computer  type  'o 


"^^^^ connectioiv 

5133  Visfa  Del  Oro  Way   Fair  Oaks,  CA  95628 
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XJTEL  Inc. 

2678  North  Main  St.  #1 
Wain II I  ('.iri'k,  CA 
(■iJ5)9-t-f-9277 


Faster  Format 
Speed  For  Atari 

Owners  o(  Atari  KIO  disk  drives 
purchased  prior  t(j  Atari's  fast 
formatting  engineering  change 
can  now  increase  the  formatting 
speed  of  their  machines  b\  more 
than  30%. 

Atari  810  disk  drives  with 
the  new  fast  lormatting  change 
can  be  enhanced  by  up  to  10%. 

This  faster  formal  s])ced  will 
decrease  program  loading  time 
and  improve  the  throughput  of 
programs  that  require  frec]uent 
disk  access. 

Fast-Cliip  is  a  kit  which 
requires  only  one  lead  to  be 
wired  to  the  disk's  main  elec- 
tronics board.  With  a  knowledge 


THE  MOST  POWERFUL 

PROGRAMMING  AID 

AVAILABLE  FOR  AT^RI  BASIC 

Wish  L.iur  A  lAKI  BASIC  hjd  ',iim<-  ill  rhi-  lt>dlur<-«  iil 
■'  1  iomptileiif    NOW  VOUVL  CiOT  IT" 


BASIC  COMMANDER 


BASIC  COMMAINDERisiin  (illmjthini-  Itinqua^jt' program 
ihdl  ts*^3  resideni  wiih  l>aih  rhe- ATARI  BASIC  t-irindg^aind 
vouf  program,  occupying  cjniy  4K  of  RAM  Pprtorm  all  o(  [he 
lolkiwing  addctioiij!  iurii  tions  dl  machine  language  speeds! 

RENUMBER  ■  AH  imf  numbers  and  ri'len-ni  es  ExlensTve 
erior  iriippmti  Reniinnhi't  j  .SOO  Ime  ptOfiraiTi  in  k'&s  than  3 
it'cond*. 

BLOCK  DELETE  -  Imaginf"  Dt'lt-rt-  ttom  1  Io:i2.000liii^4cit 
Lodf  iti  ]  second,  dnd  nol  haw  ^our  i  oinpulier  lockup' 

AUTONUMBER  ■  Aulomalically  generales  line  numbtri 
and  places  ihp  cursor  tn  typing  posilion.  Speeds,  program 
i-niry  3(1  To  50    . 

PROGRAMMABLE  KEVS  -  3  kivs  you  can  progrdm  so 
thdt  witfi  d  3ingU'  ks-ysirnkf  you  Cdn  enlfr  any  lirw  you  ca-ti 
litl^lly  lypf  I'l  ATARI  BASIC!'    Ust-  up  lo  tOB  rkiirdfr*>rs 

BASIC  COMMANDS  -  Smgli-  kfv>,  dikiw  l.OADmg. 
RUNnifig,  ENTERing.  LlSTmg,  and  mucN  mori>' 

DOS  FUNCTIONS  -  Smyie  key  access  lo  DO  lunctions. 
(firt'clly  from  your  BASIC  program.  Ther^  i&  no  reason  rpgo 
lu  DOS! 

VARIABLES  '  A  singli*  key  produces  .i  li»i  o1  all  variable 
ttaiTifi  uiied  ir  youT  program,  and  the  n*1al  number  oi 
^ort.iblt-^  u^d 

$34.95  from  your  local  computer  store  or 

StTid  J  chrck  or  money  ar-rfer  lo: 

MMG  MICRO  SOFTWARE 

PO   BOX  ]3I  "MARLBORO   tIJ  07746 

O.C.II    (201)431-3472 

fill  M«!ciCdTd.  Vim  or  COD  JvlivtriifV 


-Decisis  uid  Dismbmoit  Conlnci  • 


CLASSIC  SOFTWARE,  INC. 

RDl     3D  •HIGHWAY  31  •  MATAVMN,  NJ  07747 

(201)  566-5007 


of  soldering,  a  person  can  com- 
plete the  task  in  about  15  minutes. 
The  tools  required  are  a  screw 
driver  and  a  low  wattage  solder 
iron. 

Fast-Chip  is  available  from 
Atari  dealers  worldwide  for 
$39.95  and  carries  a  one  year 
guarantee.  Installation  is  available 
from  most  local  dealers  for  a 
slight  extra  fee,  or  users  can 
send  their  drive  postpaid  with 
payment  of  $39.95  plus  %  1 5 
for  shipping,  handling,  and 
installation  to: 

Binaij  Corporation 
3237  Woodward  Avennt' 
Berkley,  Ml  48072 


SOFT  8  For 
Apple  II 


Legend  Industries'  new  SOFT  8 
for  the  Apple  II  computer  ends 
the  restriction  of  the  Apple  to 


eight  slots. 

SOFT  8  provides  an  extra 
slot  on  the  Apple  motherlioard. 
The  SOFT  8  card  plugs  into  slot 
7  and  provides  slots  7  and  8. 
Switching  between  the  slots  is 
software  driven  (unlike  its  sister 
SLOT  8,  which  is  hardware 
diiven)  and  allows  you  lo  switch 
between  one  card  and  another 
with  simple  software  commands. 
With  SOFT  8  you  can  PR#8, 
1N#8  and  catalog  slot  8  like  you 
would  any  other  slot  in  the  Apple 
II.  You  can  now  put  nine  cards  in 
your  Apple  and  have  tiiem  all 
software  accessible. 

The  disk  supplied  with  the 
SOFT  8  allows  you  to  modify 
standard  Apple  DOS  so  that  it 
will  recognize  the  added  slot. 

An  example  of  SOFT  8's  use 
would  be  to  access  between  a  Z- 
80  card  and  a  6809  cartl.  How- 
ever, there  are  other  po.ssibilities. 

For  more  information  and 


Software  for  your 
ATARI"' 


1.  Decision  Maker 

2.  Stack  Attack!  game 

3.  Three  Base  Calculator 

4.  Audible  Disassembler 

5.  Automobile  Analyzer 

6.  Checkbook  Balancer 


All  six  programs  on  one 
disk  for  only  $29.95 


Programs  written  in 
ATARI  BASIC"' 


Color  Computer  Concepts 

1275  Terry  Drive 
Idaho  Falls,  ID  8340 1 

(208)529-9738 


DYNABYTE 
SOFTWAREtm 

By  TSASA,  INC. 

IS 
EXPLODING!! 

WITH 

BUSINESS  AND 

HOME  SOFTWARE 

For  The 

.  COMMODORE  64 
.  VIC  20 

•  TRS-80  CO 

•  ATARI  400/800 

Over  65  Cassettes  Avail. 
$8.95-$29.95 


FREE  CATALOG 


DYNABYTE  SOFTWARE 

E       2  Chipley  Run 
West  Berlin,  N.J.  08091 


ATARI*  SOFTWARE  & 
HARDWARE 


EVERY  ITEM  at 

DISCOUNT 
PRICES 

from 


UST  RETAIL  OUR  PRICE 

ATAR  BOO  COMPUTER,  16k  899.00  639.00 

ATARt  810D(S<  DRIVE  599.00  439.0O 

ATARI  CENTIPEDE.  CARTRIDGE  (C)  44,95  35.95 

ATARI  TECHNICAL  REFERENCE  NOTES  29.95  2545 

BDODERBUND  CHOPLIFTER  48k  (D)  34.95  27.95 

BfiODERBUND  APPLE  PANIC  (D/T)  29.96  23.95 

OATASOFT  CANYON  CUMBER.  16k  a/D)  29.95  23.95 

DATASOFT  CLOWNSSi8ALLOONS.14k  (T/0)  29.95  23.95 

JV  SOFTWARE  ACTION  QUEST.  16k  (T/D)  29,95  23.95 

JV  SOFTWARE  GHOST  ENCOUNTER.  16k  (T/0)  29.95  23.95 

K-BYTE  K-RAZY  KRIHERS  (C)  49.95  39.95 

K-BYTE  K-RAZY  ANIIKS  (C)  49.95  39.95 

LIGHTNING  MASTER  TYPE.  4ak  (D)  39.95  31.95 

ON-LINE  FROGGER  16k  (0/T)  34,95  27.95 

ROKLAN  GORF.  16k(D)  39.95  31.95 

ROKLAN  GORF  (C)  49.95  39.95 

ROKLAN  WIZARD  OF  WOR,  16k  (D)  39.95  31.95 

VALPARINT'L  VALFORTH  (6  DISKS)  24O.O0  14^40 

(C)  ROM  CARTRIDGE        (D|  DISKETTE        (T|  CASSETTE  TAPE 
WRITE  FOR  A  FREE  CATALOG  (1500  ATARI  ITEMS)  TO: 

COMPUTER  HOUSE 

P.O.  Box  369,  Oept.  10.  Mammoth  Lakes,  CA  93546 
(714)  934-6538 

Te*m  FOR  PAST  DELIVERY,  send  cwtifjed  checits.  mooey  ofdefs  ex  Visa  or  M(t$t«r- 
Card  number  and  exprratJofi  date   Personal  checks  requiied  3  weeks  to  CiftSf.  ADD 
$2.00  lor  postage-  Ordets  ovei  $100  00  we  pay  shipping.  All  foreign  txders  add 
$10.00^20.00.  CALIFORNIA  residents  add  6  %  tax.  Puces  subject  to  change. 
'ATARI  rs  the  trademark  of  Atari.  Inc. 


ATARI  * 

400 
MEMORY 

48K  +  4 


O    52  KBYTES  TOTAL  MEMORY  CAPACITY 
O   4K  BYTES  MORE  THAN  OTHERS 
O   USES  64 K  RAMS  FOR  REDUCED  POWER  CONSUMP. 
O    GOLD  PLATED  CONTACTS  FOR  RELIABILITY 
O   SOLDER  MASK  AND   PARTS   LEGEND 
O    90  DAY  WARRANTY 

O   COMES  WITH  ILLUSRATED  "HOW  TO"  MANUAL 
AND  SPECIAL  JUMPERS 

—►BARE  BOARD     $   50.^^— 
KIT  179. 

ASSM/ TESTED     199. 

ECRL.INC. 

PO  BOX  387 

CANBY,  OR  97013 

(503) 266-4982 
ADD  S3  SHIPPING  PER  BOARD  .  DELIVERY  FROM  STOCK 
WITH  MONEY  ORDER,  3  WEEKS  FOR  PERSONNEL  CHECKS. 
*  ATARI  400   IS  ATRADEMARK  OF  ATARI,  INC. 


I  yaj»ggyM«»»»B»Ma»»m»  ■■»»»» 


^  ATARI 


We  Have  The  LOWEST  PRICE  on  800  (48K)  -  CALL! 

•  800  COMPUTER  (48K)  .  LOWEST  • 

•  PERCOM  D/D  DISK  DRIVE $588.00  • 

32K  RAM  (Mosaic) 


810  DISK  DRIVE    ....  $426.00 

410  RECORDER   $74.00 

850  INTERFACE    ....  $164.00 
400COMP(16K)    ....  $265.00 

ENTERTAINER  $66.95 

COMMUNICATOR    .  . .  $298.00 
BOOKKEEPER  KIT    .  . .  $179.95 


$104.95 
3ZK  RAM  (IntBC)  ....  $74.95 
48K  RAM  (Intec/4a0)    $139.95 

RAMDISK    $425.00 

SIGNALMAN  MK II  ,  $78.95 
WICO JOYSTICK  ....  $24.95 
WICO TRACKBALL  ...     S54.95 


SUPER  DISCOU 

ADVENTURE  INTERNATIONAL 

RearGuardlDl    S17.95 

Adventures  (per  sat)  (D| t28.95 

Advent jres  1-12  Eacfi  (C)    , .  II  7.95 

Preppie  1C/D|    120.95 

War(D}    $18.95 

Commbat(D)    $18.95 

APX 

Eastern  Front  1941  (OD)  .  . .  $22.95 

Fam.  Casti  Flow  (D)  $16.95 

747  Landing  Sim.  (CfO)    ....  $16.95 
ATARI  INCORPORATED 

Microsoft  Basic (D|    $65.95 

Macro  Assem.i  Editor  (D)   .$65,95 

Assembler  Editor  (R)  $44.95 

Basic  Cartridge  (R)    $44.95 

PacMan(R|    $32,95 

Centipede  (R)   $32.96 

Caverns  of  Mars  (D)  $28.95 

Missile  Command  (R)    $26.95 

Star  Raiders  (R|    $32.95 

Asteroids  |R) $26,95 

Conversational  Lang. Ea.(C)    $43.95 

Music  Composer  {R)    $30.95 

Super  Breakout  (R)    $26.95 

Computer  Chess  |R)    $26.95 

My  First  Alphabet  |0) $25.50 

ProgramminB2i3(ea.)(Cl  ,  $21.00 

Word  Processor  (D)   $107.00 

Pilot  lEduc) S9B.00 

Toucti  Typing  (C)    -  -  .  $19.00 

Home  File  Manager  (D|  ....$36.95 
AUTOMATED  SIMULATIONS 

Invasion  Orion  (CJDl    $17.95 

Rescue  at  Rigel  (C/D)  - S20.95 

Temple  of  Apshai  (C^D)  $28.95 

Star  Warrior  (C/DI $28.95 

DatestonesofRyn (C/0)  ...  $  1 4,95 

Dragons  Eye  (D(    $20.95 

AVALON  HILL 

Empire  of  OvermindlO)  ....$24.95 

Voyager  ID) $17.95 

B-t  Nuclear  Bomber  {C)  . . . ,  $12.50 

Lords  of  Karma  |C) $14.95 

Tankiics  (D|    $20.95 

BRODERBUND  SOFTWARE 

Apple  Panic  (C/D) $20.95 

Star  Blazer   $22.95 

Ctioplifler(D)   $25,95 

Davids  Midnight  Magic  (D)   .$24.95 
HI  RES  Deadly  Secrets  (D)    .  $24.95 

StellerSttuttle(C/D) $20,95 

DATA  SOFT 

Text  Wizard  11(0)    $72.95 

Canyon  Climber  (D>  $20.95 

Pacific  Coast  Hwy(D)   $20.95 

Clowns  &  Balloons  (D) $20.95 

EDU'WARE 

Compu.Read(D)  ,  $20.95 

Compu-Matti  Frac. (D) $26.95 

Compu-Mattr  Dec.  (D)    $28.95 

Compu-Read  (C) $14.95 


NT  SOFTWARE 

INFOCOM 

Zofk  I  (D)    $28.95 

Zork  11(D)    $28.95 

Deadline (D)   $35.95 

JV  SOFTWARE 

Action  Quest  (C/D) $20.95 

Qtioat  Encounters  (C/D)    . . .  $20.95 

K-BYTE 

K-Rajy  Shootout  (R) 

K-Slar  Patrol  (R) 

K-RazyKrittersfR)  .. 
K.RazyAnlics(R)  ... 
K-Dos  (D) 


ON-LINE 

HI  RES  Wii  4  Princess  (D)  . 

Crossfire  (C/0)   

Frogger  (C/0)    

Threstiold  (0)   

Ultima  I  (D)    

Ultima  11(D) 

The  fJeit  Step  (D) 

OPTIMIZED  SYSTEMS 

Basic  A -f  (D)   

OS/A  +  (D)    

Speed  Read  Plus  (0)    

ROKLAN 

Deluxe  Invaders  (0)  

Deluxe  Invadefs(R)  

Gort(D)  

Qort  (R)  

Wizard  of  Wor(D)  

Wizard  of  Wor{R)  


.  $34.95 
.  $34.95 
-  $34,95 
.  $34.95 
.  $64.95 

$23.95 
.  $20.95 

$24.95 
.  $28.95 
.  $28.95 
.  $43.95 
.  $28.95 

.  $58.95 
.  $58.95 
.  $42.95 

.  $24.95 

.  $28.95 
.  $29.95 
.  $32.95 
.  $29.95 
.  $32,95 

.  $20.95 
.  $20.95 
.  $28.95 

$28.95 
$28.95 
$28.95 


SIRIUS 

Space  Eggs  (D) 

Sneakers  (D) 

WayOut(D)    

STRATEGIC  SIMULATIONS 

The  Shattered  Alllance(D)  . 
Tigers  In  The  Snow  (C/D)  . .  . 
Battle  of  Shiloh(CID) 

SYNAPSE  SOFTWARE 

File  Managereoo  -I-  (0)     ...  $72,95 

Protector  (C/D)   $24.95 

Shamus(C/D)  $24.95 

Nautilus  (C/D) $24.95 

MISCELLANEOUS  SOFTWARE 

All  BabaS.  40  Thieves  (D)    ..$23.95 

Crypls  of  Terror  (D)     $24.95 

Dr.  Goodcodes  Cavern  (D)    ,  $20.95 

Master  Type  (D)    $28.95 

Pool  1.5(D)  $24.95 

Raster  Blaster  (D)    , $20,95 

SamiD)   $42.95 

Sammy  the  Sea  Serpent  (C)    $12.95 

Warlocks  Revenge  (D) $24.95 

Vislcalc(D)  $176.95 

3'0Supergraphics(C/D)    ...$28.95 


DISK     C   =   CASSETTE      R   =   ROM  (CARTRIDGE) 


COMMODORE 

VIC-20  $182.95 

1530 RECORDER  ....  S63.95 
1525  DISK  DRIVE  . .  .  $314.95 
1540  DISK  DRIVE  ...  $314.95 
VIC16KRAM     $87.95 

~  MUCH  SOFTWARE  - 


PRINTERS 

NEC  B023A-C    $469.00 

SMITH  CORONA  TPI    ,  $589.00 
AXIOM  GP-100    $269.00 

MONITORS 

BMC12"GRN   $83.95 

BMC  13"  COLOR       ..  $269.95 


FREE  PRICE  LIST  the  above  prices  are  for  prepaid  orders 

Add  (2.l}0  Sltipptng  per  satlware  order  anywhere  in 
US-  Non-U  S  software  orders,  add  56  00  Hard- 
ware  Shipping,  call  lor  cost  Calif  resideitts  add 
6'/i'/a  sales  tax  Casfiiers  Ctiecks  or  Money  Orders 
tElled  same  day  Personal  ctiecks  require  4  weeks  to 
clear  Mitttt  Citd  and  \l\u  OK  t«  loftwirt  onhf, 
■dd  3K  ivrcMrge,  Include  card  no.,  expiration 
dale  and  srgnafyre.  Prices  subject  to  cnarge 


COSMIC 
COMPUTERS 

UNLIMITED 
ORDER  LINES  OPEN 
MON-SAT  8  am  -  9  pm 
228  N-  PROSPECTORS  RO- 
DIAMOND  BAR,  CA.  91765 


Hkii'rii 


(714)  861-1265 

ATARI  IS  A  TRADEMARK  OF  ATARI.  INC 
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pricing  contact; 

Legend  Induslries,  Ltd. 

2220  Scott  Lake  Rd. 

Pontiac,  Ml  48054 

(313)674-0953 

or  (313)674-1340  on  modem 

CoimputerTown 
Test  Site:  A  Call 
For  Proposals 

ConiputerTown,  USA!,  a  micro- 
computer literacy  project  funded 
by  tlie  National  Science  Founda- 
tion, is  accepting  proposals  from 
individuals  and  organizations 
interested  in  becoming  an  official 
test  site  for  the  project's  Im- 
plementation Package. 

Proposals  will  be  accepted 
until  December  I,  1982.  The  new 
site  will  be  announced  January 
15,  1983. 

Project  coordinators  are 
looking  for  a  test  site  within  the 
United  States,  east  of  the  Missis- 
-sippi  River.  The  chosen  site  will 
assist  the  project  in  testing  and 
evaluating  the  prototype  Com- 
puter Town  Implementation 
Pac:kage,  which  pro\'ides  resource 
inlbrmation  and  materials  for 
starting  a  commiuiity-based 
microcomputer  liieracv  project. 

ComputerTowii  representa- 
tives will  make  site  visits  and 
assist  test  site  personnel  with 
planning  and  organizing  its 
activities.  There  are  no  provisions 
for  the  dit-ect  funding  of  the  test 


site's  activities,  since  that  is  one  of 
the  parameters  being  tested  — 
how  local  resouices  can  be  used 
to  create  a  community  computer 
literacy  project. 

Everyone  who  submits  a 
proposal  will  receive  a  draft  copy 
of  the  Implementation  Package, 
rcgaidless  of  which  location  is 
chosen  as  the  official  test  site. 

ComputerTown  offers 
teaching,  constilting,  and  infor- 
mation services  to  a  tietwork  of 
over  80  affiliates  throughout  the 
United  States  and  overseas.  These 
affiliates  exist  in  public  libraries, 
boys'  clubs,  children's  museums, 
senior  citizens'  centers,  and  other 
community  facilities.  The  selec- 
tion of  a  test  site  in  no  way  pre- 
cludes regular  support  and  infor- 
mation services  pro\  idcd  by 
ComputerTown  to  anyone  inter- 
ested in  computer  literacy. 

For  proposal  guidelines  or 
further  information  about  Com- 
puterTown services  and  activities, 
coiuact: 

ComputerTown 

P.O.  Box  E 

Mi'ido  Park,  CA  94025 

Job  Costing  And 
General 
Accounting 
Program 

The  Management  Accountability 
Group  has  just  released  The 


Contractor,  a  job  costing  svstem 
and  a  general  accounting  pro- 
gram. It  is  fully  integrated  and 
interactive,  recjuiring  only  one 
data  disk  and  one  program  disk. 
The  program  will  handle  up  to 
200  jobs  at  one  tiine  as  well  as 
handling  general  ledger,  accounts 
receivable,  payroll,  and  inventory 
transactions.  The  system  is  desig- 
ned to  run  on  Commodore  Busi- 
ness Machines'  8032  CPU  and 
8050  disk  drive. 

The  MttimgemenI  AccountabUily 

Group,  Inc. 
493  East  Clayton  Street 
P.O.  Box  346 
Athens,  GA  30603 
(404)353-8090 

Six  New  Products 
For  Ttie  Atari 


MMG  Micro  Software  has  intro- 
duced six  new  programs  for  the 
Atari: 

Asteroid  Miner,  a  32K  BASIC 
game  tutorial  that  uses  over  25 
players,  player-missile  graphics, 
machine  language  subroutines,  a 
redefined  character  set,  multi- 
]3rocessing  with  the  vertical  blank 
interrupt  interval,  and  more. 
The  program  comes  with  a  book 
that  explains  each  part  and  a 
fully  documented  source  code 
for  both  the  BASIC  and  as.sembly 
language  parts  of  the  program. 
.$34.95. 

Chomper,  an  arcade  game 


VIC-20  OWNERS 

The  Ultimate  Expansion  Board  Has  Arrived! 

•  5  slot— switch  selectable  (not  an  Inconvenient  DIP  swltcti)  allows 
control  between  computer  mode  and  game  mode 

•  Fully  buttered  •  Fuse  protection 

•  Reset  button  •  90  day  guarantee 

•  Auxiliary  power  supply  jack       •  Write  protection  on  one  slot 

•  Superior  quality  and  convenience 

ORDER  YOUR  DATASPAN-20  TODAY! 
Kit  $49.95  Assembled  $79.95 

Pius  (3.00  lor  thipplna  &  hindiing 

Digital  Inlerface  Syit«ni>  Co. 

P.O.  BOK  i)71S 

Portland,  Oregon  97207 

(503)  295-5890 

Dealer  Inquiries  Invited 
VIC-20  is  3  uademark  of  Commodore  Business  Machmes 


VIC20 


serious 
software 


FLASHCARD     II 

Hatil  drill  -  always  different 

VIC    BOSS     1.3 

Machine  language  progranner  aid  -  load, 
run  n.  1.   prograins  ana  dircip  nemory   in 
formatted  display 


UNICALC 

Turns  your  VIC  into  a  scientific 
calculator 


FINANCE    MASTER 

Set  a  grip  on  fifianciil  calculations 


$7.95   each 

Ue  carry  ContnotJore  and  other 
manufacturer's  products*  Please 
wrUe  for  free  list. 

Programs  In  this  afl  are  fOT 
standard  5k  V1C»  cassette. 
Please  add  .75/procrani  for 
shipping;  MN  residents   add  5S 
sales  tax. 

ALLEGIANCE 

ENTERPRISES 


868    96th    ave    NE 
Blaine,   MN    55434 


Olympic  sAiesco  baiH-] 


Tilii:6714  77  TallFrie  Phoni  Ordlnr 
Tall-frn  ti«  cai  IWlilZm     9110^211045  (out  of  CA) 
Ordir  Onkt  opin  6  dtyi  ■  mi\i\  7:00  AM  to  tM  PM  MonSit 
P,0.Boi74MS     ZteSo.  Oiford  Aw.    Lol  Angtlsi,  CA  90004 
Ptiorn:  (2131  7391130     CiWe:  "OLYflAV  LSA 


%h^ 


HEWLETT 
PACKARD 


LCD 


HP'16C  Computer  Scitntist- 
for  Prognmners  &  Dqital 
Oasignm    127.50     WE  ARE  AUTHORIZED 
FULL  LINE  HP  Dealers. 


HP-lflC 

Up  to  79 

lines  of 

prograiTi 

storage 

RE:$80,00 

$80.00 

Your  Cost: 

$69.95 


COOO.OOT  inrti^tofY  «r  mil 

tirrmt.  Corp.  *ccti,  inrittd. 

Good  tubitei  to  4v$i'tbiliiy:  thit  td  tuptrcvdtj 
»U prttioui  mdi,-  lob  aur  w»r»lioum:  pfcti  tub- 
itct  !0  cffng*  rrithaut  nat^ct:  npt  rtipantlbft 
Mi'O'tSaft  tubifct 
ip9»  tinaig  SS.SS 


nficttian; mJn^'Tiwi  i/ipff  A  finely 

'    fignf  for  otif  Itmoui  etttlof. 


(Soec'fv  ieriaf 
or  pi f all f  I) 


TP-I 
TEXT  PRINTER 

nc  S995.00  Daisy 

Smith-Corona 


BMC  12" 
Green 
Monitor 

Model  BM-12A 

$0095 


Tim  InitrumatTtt 
TI-5010 

Hatidtialtj  Calcutitor 

Ptain  piper  prinNr 

$39.95 


%f  l^^f^^B  YOUR  COST: 

VK#l\Jn    S395.00 

VICTOR  50SO  BO  Column  Printer 

A  real  work  horse!  1 00  cps,  graphics, 

buffer,  i  interfaces  including  HP-IB 

Retsil:$995.a0    Wholesale:  $670.00 

Fully  gusranteed  by  Victor,  in  business 

since  1918 


ATARPCOMPUTERS 


ATAFtraOO-ISK  B47.9S 

ATARI  SOa-tSK  {Anion  32K  chip)  779.95 
Atjri  BIO  Disk  Drhre  459.9S 

AUri  IntcrficE  HoduUi  177.9S 

AtiriEduatorKit  117JS 


Your  Con 

$429.95 


OKIDATA  PRINTERS 

■2A  Bi<iirtctiDnil  444.95 

t3A  Bi4lir:sniil/|Utilkl  694.91 

B4  Pinllel.ZOOCPS    1144^5 

M  Soriil.  200  CPS      1274.9S 


EXTENDA-PHONE 

EX-4000  Coril less  Speaker  Phone 
Re:S229.95  Y/C:S1B3.9S 


ollvelll 

"PRAXIS  35" 
ELECTRONIC  TYPEWRITER 
Interchangeable  'Daisy 
Wheel'  type  alement, 
3  sizes-Pica,  Elite  &  Micro 
plus  cartridge  ribbon  &  more'' 

Ritiit:  S750JIO 


PRICE 
BREAK-THRDUGHI 

Cordless  Telephone 

KP-eiDO 


KEYPHDNE 
Rang*  of  7D0 1n1 
Trimlirw  itylinfl 
Linnumbti  fidi«l 
Initinl  on/oH 
Aulorwic 

tKuntY  lock 
Buittin 


WkIiI  StCIDD  with  ■utomatic  diiling 
IDmemoiiii  Y/C:$119.95 


ATARI  40(1-1  BK 

$199.95* 

*  You  piy  OSC  J2  59.95  &  lenrve  i  coupgn 

worth  up  to  SGO  in  rebitffs  from  Atiri  on 

the  purchiK  of  idd'l  uftwiiv  or 

iCcggflrJBi  for  the  Atari  Wfl. 


f C  commodore 

VIO20 

FREE  RF  Modulator 

wtihau'cheirof  vlC-iO 

WarktwiihinvTV! 
5K  Personal  Compiiter 
(Expands  to  32k) 
We  are  authorized  FULL- 
LINE  Commodore  dealers. 


/our  Cost.-    ^107  qr 

Mt)del  1 540  Si  ngle  5'/."  Drive  334.9B 
Model  1515  Graphics  Printer  3Z9.9S 
Model  1S30  Oatatatte  Recorder     59.9; 


LEX-21  SQQi; 

Portable     ila  J 

Terminal  s/,  xn  x2s 
LEXICON 


SHARP 

HAND-HELD 

COMPUTERS 

PC  1500  Pocket  Computer 

CE  ISO    Color  graphic  printer  w/csss.  interface 

4K    Expansion  module 

8K    Expansion  module 


213.95 

173.95 

53.95 

103.95 


'Esxas  Instruments 
Home 

TI-99/4A 

.Now 
Only 


AFTER  MFG'S 
REBA  TE-you  pay 
OSC  S299.95,  Tl  rebates  you  $100. 

Plus  FREE  $50  RF  Modulator 

with  purchase  of  TI'99/4A 

Call  &  ask  about  FREE  Speech 
Synthisizer  OFFER! 

ID"  color  monitor  high  res  339.95 

32  K  meniorv  module  314.95 

Extended  Basic  75.00 

Speech  synthesiser  129.95 

Disk  memory  drive  394.95 

Telephone  coupler  (modem)         189.95 
Printer  (solid  state)  319.95 

TI-LOGO  99.95 

Tl  EXPANSION  BOX  SYSTEM 
PHP  UOD  Expansion  Box  209.95 
PHP1220RS232  136.00 
PHP  1240  Disk  Controller  194.00 
PHP  1250  Disk  Drive  299.00 
PHP  1260  32K  Mem.  expansion  234.00 
PHP  1270  Pascal  Card 194.00 


f 

High  I 


MONITORS 


iigh  inolution,  niimbef  om  icIIm! 


Cost 


VRA4509 

VM42t5 

DM5ia9 

DU8012 

DMS11Z 

OMCGOn 

DMCGII3 

DM2012 

DM2t12 


9-BS.W 

15"B&  W(bilowouri:DSII 

9"  Green 

12"B8,W 

12"GfEen 

13"  Color,  hi  rrualilv 

13"  Color  RG3  hires 

INEWI  1!"B&W 

INEWl  12"  Green 


190.00159.95 
349.00189.95 
200.00169.95 
250.00  199.95 
260.00  209.95 
470.00  399.95 
995.00  799.95 
179.00  139.9S 
199.00159.95 


Programmable  TI-59 
Your  Cost:S1 69.95  pius- 
S20.00  rebate  from  It  plus  Free  Librarv 
Tl  LCD  Programmer      59.95 
WE  ARE  AUTHORIZED  FULL 
LINE  Tl  DEALERS 


APPLE  COMPUTER 

48  K  Plus  1069 -95 

Diskdrw/controllBr  494.95 

Disk  dr  •  no  controller  419.95 

Apple  2  System  package  1695.00 


PftOGRRm  C€nT€R 


CENTIPEDE 


From  Atari 

If  you're  fast  and  nimble  fingered,  ytxi'll  like 
CEhHIPEDE-  The  green  centipede  is  streaking 
lacross  the  screen,  moving  from  the  top  to  the 
bottom  trying  to  ottock  you  You  can  shoot  if, 
if  you  ore  fast  arxj  can  gain  extra  points  by 
killing  the  spiders  and  mushrooms.  (Requires 
joystick. 

ROM  Car1ridge,.$4a:95-  Just  $32.95 


CANYON 
CLIMBER 


From  DalaSoIl  by  Tim  Ferris 

You're  at  the  bottom  of  a  canyon,  frying  to 
climb  to  fti©  top  Along  the  way  goafs  fry  to 
knock  you  down,  Indians  shioot  at  yiDu,  ortd 
birds  attock  you  An  oction-pQCkod  arxt 
exfrsirely  cfK)llengir>g  arcade  gome 

16K  Tape  or  Disk, -$29:95-  Just  $22.95 


(Home  Package) 


PILOT 

Fron  Atari 

Pibr  wos  desiQr*ed  tot  teochefs  to  ceata  iniefoctrve 
©ODcational  pfogroms  PILOTS  sjmple  syntax  anj  text 
QoentatKyi  moke  it  ori  ideal  kanguoge  for  introducing 
ccpfTiputer  pfogramrTiirig  to  chitdren  arxj  odults  it  also 
features  a  poweftui  set  erf  simple  groph^cs  connrrands 
("turtle  grophcs)  tof  drowing  coior  cSesiQns  and 
pictures  on  tt%e  television  screen,  musiCQl  scwnd  gene- 
ratton  (or  up  fo  fouf  simultaneous  voices.  orx3  commands 
for  Qccessir^  files  on  diskefle  arxj  cassette 

ROM  Cartridge. 4»:95-  Just  $70.95 


OVER  1000  PRCXyRAMS  FOR  ATARI,  APPLE,  IBM  &  TRShSO 

m^  PROGRAm  CEHTen 

3400A  W.  Wendover  Ave. 


To  Order  Call  Toll-Free 
ffl  1^00-334-5562  E 


We  take  MASTERCARD  or  VISA 
Please  add  Si  .50  for  postage  and  handling 


Greensboro,  NC  27407 
(919)  855-8667 


A   ATARI  SPECIALS 

Allen  Swarm ....   D.  T  26,95 

.    Chop  Lifter    D  24.95 

ATARI     Andromodo  , . . .   D.T  2A.95 

fl"**^     Froggw D.T  24.95 

Eo»t«m  Fron! D.  T  23.95 

Spoce  Eggs    D  23.95 

Sneakers D  23.95 

Bandits  0  27.95 

Shamus    D,  T  24.95 

Ap<x»lvpse    D,  T  24.95 

OUIIey's  Mine    D,  T  24.95 

Speedway  Blast  C  30.95 

Track  AMock   D  23.95 

Jawbreaker D,  T  23.95 

Apple  Panic  D,  T  2245 

David's  Midnight  tragic D  24jOO 

Asteroids   C  27.95 

CovemsofMars  D  31.95 

Clowns  &  Balloons  D,  T  2245 

Poc  f^an    C  35,95 

Deadline  D  3«,9S 

Missile  Command  C  28,95 

Raster  Blaster  D  23,95 

Bear  Guard  D,  T  17.95 

Shattered  Alliance   0  31.95 

Poclflc  Coast  Highway  D.T  27.95 

Spoce  Invader  C  27.95 

Shooting  Arcode    D.  T  23.95 

ZorkI D  31.95 

Zor1{  II    D  31 ,95 

Ghoit  Encounters  D,r  23.96 

Threshold  0  31 .95 

Tankllcj  D  23.95 

Ptepple    D,T  23.95 

My  Rrst  Alphabet    D  27.95 

Word  Processor   D  125.95 

Micro  Painter   D  24.95 

Microsoft  Bosic    0  74.95 

Graphic  Master  D  31.95 

VIsicalc    D  195X10 

D  ■  Disk  T  -  Cassette  C  ■  Cotlildgo 
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with  intelligent  monsters,  re- 
quires 16K  and  is  available  on 
cassette  or  disk.  $29.95. 

Disk  Commander  is  a  BASIC; 
program  that  reads  the  file  on 
your  disks  automatically  when 
you  boot  up  and  allows  you  to 
run  any  program  just  by  typing  a 
number.  Since  it  eliminates  the 
need  to  type  in  RLIN  "D; 
GAMENAME  .00 1 ",  iliis  pro- 
gram can  be  especially  useful 
with  children  and  people  un- 
familiar with  DOS.  $24.;)5. 

RAM  Test  is  an  all  machine 
language  memory  test.  It  is  capa- 
ble of  testing  48K  in  four  minutes, 
and  it  does  test  the  cartridge  area 
of  memory.  Also,  it  makes  repair 
easier  by  pinpointing  bad  mem- 
ory locations.  $24.9.5, 

BASIC  Commander  is  an  all 
machine  language  program 
which  occupies  4K  of  RAM  and 
is^ co-resident  with  your  BASIC 
program.  Tlie  program  allows 
single  ke\  s  to  access  DOS  func- 
tions, BASIC  file  manipulation 
conunands.  and  more.  Also,  ihe 
[>rogiam  allows  you  lo  renumber 
all  B.'\SIC;  lines  and  all  references 
automatically  and  to  delete  anv 
range  of  lines.  Extensive  error 
trapping  is  included.  Available 
on  disk  only.  $34.95. 

Ma//Lk,  aBASICand 


ATARI  Computers  &  Accessories 

Please  call  or  write,  lor  prices 

Atari  GTIA  Chip  S24^95 
HAVES  Smanl^odem  -  S239.00 
Signalman  Modem  for  Atari  -  JQZ.QS 
32K  Ram  Card  for  Atari  400/800  -  $94.95 
48K  Ram  Card  for  Atari  400  -  $204.95 
Elvis  S-'A"  Diskettes  SS/DS  -  $25.00/10 
EMS  5-y-  "  Diskettes  DS/DS  -  $32.00/10 
Epson  fviX70/80  Cartridges  ■  $8.95eii 
Black/Blue/Brown/Green/Red  -  $40.00/5 

Telephone  Order  1-516-293-5698 
Computer  Bullelin  Boaril  1-516-293-5519 


11/  UJi|^  Enterprises 


315  N.  Utica  Ave. 

N.  Massapequa.  NY  11758 


Ado  S2-50  snipping  per  order 

Ana  S/-50  sfjippmg  per  computer  syst(vn 

HYS  Rendeoii  idd  sate  !3x 

Master  Cara/VISA/Checks/Money  Orders  Accepted 


machine  language  program,  has 
six  fields  for  data  entry  and 
permits  sorting  of  those  fields  at 
machine  language  speed.  Each 
data  disk  holds  up  to  700  files. 
The  program  may  be  easily 
modified.  $39.95. 

MMG  Micro  Software 
P.O.  Box  131 
Miirlboro,  NJ  01146 
{201)583-4362 

Computer  Learning 
Center      

Queue,  Inc.,  of  Fairfield,  Con- 
necticut, opened  (September)  its 
fhsl  Computer  Learning  Center 
at  161  Kings  Highway,  Fairfield, 
Connecticut. 

The  Learning  Center  offers 
computer-assisted  tutoring  in  a 
variety  of  academic  subjects, 
including  mathematics,  English, 
reading,  spelling,  vocabulary, 
grammar,  social  studies,  science, 
biology,  chemistry,  physics,  as- 
tronomy, psychology,  sociology, 
Iiistory.  government,  philosophy, 
French,  Cierman,  Spanish,  Rus- 
sian, and  Italian,  for  students 
from  kindergarten  through 
college  atid  adult.  The  computers 
u.sed  are  Apple  II  and  III,  VIC- 
20,  and  TRS-80  Model  III;  PET 
and  Atari  are  to  be  added  soon. 

Ihe  Learning  Center  also 
offers  specialized  courses  in  SAT 
and  CRE  preparation,  computer 
literacy,  computer  programming, 
speed  reading,  typing,  word 
processing,  and  computer  appli- 
cations in  business. 

The  Queue  Computer 
Learning  Center  offers  teachers 
free  orientation  courses  on 
microcomputers  in  education,  a 
large  selection  of  free  literature, 
and  an  opportunity  to  review  an 
(jrder  from  a  large  library  of 
educational  software. 

For  computer  owners,  the 
Learning  Center  will  have  a  large 
selection  of  game,  educational, 
and  business  software  for  review 
and  purchase. 

Queue  is  planning  to  open 


additional  learning  centers  and  is 
seeking  people,  particularly 
teachers,  interested  in  owning  or 
operafing  a  Computer  Learning 
Center. 

For  more  information,  call 
or  write: 

(hieiie  Computer  Learning  Center 
161  Kings  Highway 
Fairfield,  CT  06430 

{203)335-090,H 

Queue  has  also  announced  two 
new,  free  catalogs  of  educational 
software  for  Apple,  PET,  TRS- 
80,  and  Atari  computers.  I'he 
catalogs  are  K-9  and  high  school/ 
college.  Each  contains  several 
hundred  progiams  from  a  wide 
variety  of  publishers. 

Write  for  a  free  copy,  speci- 
fying computer  and  grade  level. 

Queue,  Inc. 

3  Chapel  Hill  Drivf 

Fairfield,  CT  06432 

(203)333-0908 


VIC  Software  From 
Western  New 
England 

Western  New  England  Software 
Associates  has  released  three  new 
programs.  Bug  Off.'  is  an  arcade- 
style  game  that  challenges  the 
player  to  destroy  advancing  bugs 
with  the  bug  blaster.  It  offers 
liigh  speed  action,  bonus  scoring, 
music,  and  high  score  competi- 
tion. Price  is  $8.95. 

Concentration  is  the  classic 
game  of  memory  retention.  Two 
players  are  pined  against  each 
other  in  a  battle  to  see  who  can 
remember  more.  It  features 
sound  and  a  colorful  playing 
board.  Price  is  $7.95, 

Code  Cracker  is  another  chal- 
lenge to  the  mind.  Tfie  player 
must  deduce  the  secret  three-  to 
six-digit  number  in  20  turns  or 
less.  The  computer  evaluates  the 
player's  guess  by  displaying  a 
series  of  dots  that  tell  the  player 
how  close  he  was  to  the  actual 
number.  Price  is  $7.95. 


avn; 


TECHNICAL 
SALES 


A 


ATARI  Special  of  the  Month 

800  48k 
'^  Now  $739.  %'o' 


ATARI 
400 

*269. 


ATARI  800  16k  K39 

w  48k  739 

ATARI  400  16k  269 

810  DISK  DRIVE  435 

410  PROGRAM  RECORDER  79 

850  INTERFACE  179 

820  IMPACT  PRINTER  264 

222  THERMAL  PRINTER  264 

825  80  COL  PRINTER  B29 

830  MODEM  148 

32k  RAM  BOARD  89 

MICROSOFT  BASIC  69 

ASSEMBLER/EDITOR  47 


NEWPERCOM 
Disk  Drive 
lor  ATARI 
IN  STOCK 


AXLON  RAM  DISK  S395 

VISICALC  189 

DATASOFT  TEXT  WIZARD  88 

FILEMANAGER  800  88 

APX  PASCAL  42 

VOTRAX  TYPE  'N  TALK  325 
JAWBREAKER  (disk  or  tapel  16k   24 

ZORKI/II  36 

DEADLINE  (DISKI  44 

CENTIPEDE  (CART)  35 

PAC-MAN  (CART)  35 

CAVERNS  OF  MARS  (DISK)  32 

STAR  RAIDERS  (CART)  42 


PRINTERS 


C.  ITOH  8510  PROW/RITER  S485 

C-ITOHF-10  CALL 

EPSON  MX-80  CALL 

OKI  DATA  82A  485 

CALL  FOR 
OTHER  PRINTERS 


CALL  TOLL  FREE 

1-800-343-0854 
In  MA  (617)  969-1790 


^S  commodore 

VIC-20 


OUR  LOW 
PRICE 


BMC 

COLOR 
13"    MONITOR 


295. 


MAXELL  DISKETTES 
Box  of  10  $29. 


/       '  ,^;^^ 

DATASETTE  67 

1540  DISK  525 

EXPANSION  MODULE  145 

1515  PRINTER  345 

8K  MEMORY  52 

SUPER  EXPANDER  59 

PROGRAMMER'S  AID  52 

VIC  AVENGER  25 

INTRO  TO  BASIC  21 
CALL  FOR  VIC-20  SOFTWARE 
DISCOUNT  PRICES 


MBrHl^'^  Technical  Sales 
AW  ■  V_  281  Needham  St.,  Newton,  MA  02164 
AmM  I    ^P  Out  of  State  800-343-0854— 
In  MA  617-969-1799 

Do  not  send  cash.  Personal  checks  take  2  weeks  to  clear.  Add 
4%  for  MasterCard  and  VISA.  20%  deposit  required  for  COD. 
UPS  cfiarges  added.  We  cannot  ship  to  P.O.  Box.  All  prices 
subject  to  change  without  notice.  Delivery  subject  to  availabil- 
ity. In-store  prices  may  vary.  Not  responsible  for  typo- 
grapfiical  errors. 

IN  STOCK  ITEMS  SHIPPED  WITHIN  48  HOURS 


WE  CARRY  A  COMPLETE  LINE  OF  MICROCOMPUTER  AND  VIDEO  EQUIPMENT 
AND  ACCESSORIES  CALL  FOR  PRICES 


DISCOUNT  COMPUTER 


APPLE 


Eliminator 

War 

Advenlureiand 

Pirates  A^enture 

Golden  Voyage 

Magic  Window 

Temple  ol  Apstiai 

Upper  Reaches  ol  Ap^tvai 

Curse  of  Ra 

Midway  Campaign 

Hi-Res  Compulef  doll 

DOS  Boss 

Tlie  Ajcade  Machine 

Star  Blajer 

C^oplifter 

Serpentine 

Deadly  S«cfets 

Raster  Blaster 

Bug  Attack 

Ttie  Home  Accountant 

Snack  Attack 

Pig  Pen 

Wordrace 

Rendevous 

Russki  Duck 

HtKiion  V 

Sargon  I 


HtDil    Discount      I    ATARI 


S29.95 
24,95 
29,95 
29-95 
29-95 
99.95 
39.95 
19.95 
19.95 
16.00 
29.95 
24.00 
44.95 
31.95 
34.95 
34.95 
34.95 
29,95 
29.95 
74.95 
29.95 
29.95 
24.95 
39.95 
34.95 
34.95 
34.95 


21,00 
1800 
21.00 
21.00 
21.00 
72.00 
29.00 
15,00 
15.00 
12.00 
21.00 

le.oo 

33.00 
23.00 
25.00 
25,00 
25,00 
21.00 
21.00 
54.00 
21.00 
21.00 

te.oo 

29.00 
25.00 
26.00 
25,00 


ZorkI 

Zcrk  II 

Deadline 

Maslertype 

Castle  Wolfenslein 

Supertexl  II 

Sottcard  Premium  System 

Wizard  and  the  Princess 

Time  Zone 

Danston  Manor 

Threstrold 

Soflpcrrn  Adventure 

Crossfire 

Frogger 

LafI  Pak 

Ultima  II 

Screenwriter  II 

Graphics  Magician 

Pie  Man 

Fastgammon 

Congo 

Goklrush 

Gorgon 

Bbk  Run 

Snake  Byte 

Joyport 

Baivdits 


T»Cass«lte 

D=Disk 

C-Canridge 


39.95  29.00  Threshold  |d)  $39.95  29.00 

39.95  29.00  Snake  Byte  (d)  29.95  21.00 

49.95  36.00  Space  Eggs  |d)  29.96  21.00 

39.95  29.00  Bandits  (d)  34.95  29.00 

29.95  21.00  Color  Print  (d)  39.95  29.00 

150.00  108.00  Canyon  Climtier  (d)  29.95  21.00 

775.00  600.00  Shooting  Arcade  (d]  (t)  29,95  21.00 

32.95  24.00  Pacific  Coast  Highway  (d)  (t)  29,95  21,00 

99,95  72.00  Clowns  And  Balloons  (d)  (t|  29.95  21.00 

34.95  25.00  Woidrace  (d)  24.95  1B.00 

39.95  29.00  Andromeda  (d)  34.95  Z5.0O 

29.95  21.00  Deadline  (d)  49.95  36.00 

29.96  21.00  Zorkl(d)  39.96  29,00 
34.96  25.00  Zork  II  (dl  39.95  29,00 
34,96  25,00  Allen  Swarm  (d)  34,95  25,00 
69,96  44,00  Action  Quest  |d)  (t)  29,95  21,00 

129.95  94.00  Ghosi  Encounters  (d)  (1)  29.95  21,00 

59,96  44,00  K-Razy  Shootout  (C)  49.96  36  00 

29,95  21,00  K-Razy  Kritters  (c|  49.95  36,00 

24,95  18,00  Ultima  I  Id)  39,95  29,00 

34,95  25,00  All  Bata  and  Forty  Thimes  (d)  32,95  24,00 

34,95  25,00  Deluxe  Invaders  (c)  39,95  29,00 

39,95  29.00  Gorl  (c|  49.95  36.00 

29.95  21.00  Wizard  of  Wor  |c)  49.96  36.D0 

29.95  21.00  Preppit  Id)  (1)  29.95  21.00 

74.95  54,00 

34,95  25,00 


SPECIAL  OFFERS 


Intec  32K  Boartl  lAtari)  S75.00 

ATAftt  jovsTicK  SB,mr 

TG  JOYSTICK  J44.00 
VERBATIM/DATALIFE  DISKS  $26  DO 


Rear  Guard  (d| 

Rear  Guard  (t) 

Caverns  of  Mars  (d) 

Atari  Basic  (c) 

Star  Raiders  (c) 

Centipede  (c) 

Pac  Man  (c) 

Pilot  (c| 

Temple  of  Apshal  (d)  (t) 

Upper  Reaches  of  Apstiai  ft) 

Curse  of  Ra  (d) 

Midway  Campaign  (t) 

Apple  Panic  (d) 

Tracii  Attack  (d) 

Choplifter  (d) 

Star  Blazer  (d) 

Wizard  and  the  Princess  (d) 

Jawbreaker  |d)  (I) 

CrossFire  (d)  <t| 

Frogger  (d)  |t) 

Ttie  Shattered  Alliance  (d) 

Battle  of  Sdiioli  <d) 

Tigers  in  The  Snow  (d)  (t) 

Ghostly  Manor  (d) 

Raster  Blaster  (d) 


ATARr 


24,95 
19,95 


18,00 
15,00 


9,95  29,00 

59,95  45,00 

44,95  33,00 

44,95  33,00 

44.95  33,00 

79,95  60,00 

39,95  29,00 

19,95  15,00 

19,95  15,00 

(6,00  12.00 

29  95  21,00 

29,95  21,00 

34,95  25,00 

31.95  24.00 

32.96  24.00 
29.95  21.00 
29.95  21.00 
34.95  25.00 
39.95  29.00 
39.95  29.00 
39.95  29.00 
24.95  18.00 
29.95  21.00 


MANY  MORE  PROGRAMS  AVAILARLE 


TERMS:  Send  check  or  money  order 
for  total  purchase  price,  plus  $2.00 
for  shipping.  Ml  residents  add  4% 
tax.  C.O.D.  accepted. 

«  h^FQS  Ti^ADEMARK 


STROM 


P.O.  Box  197 
Plymouth,  Mi.  48170 
(313)  455-8022 


SYSTEMS  INC. 


M      VISA  AND  MASTERCARD  ACCEPTED   L  J 


WRITE  OR  CALL  FOR  FREE  CATALOG 

PHONE  ORDER  HOURS 
4PM  -  7PM  MON.  -  FRI. 

INCLUDE  CARD  NUMBER 

AND  EXPIRATION  DATE  WITH 

CREDIT  CARD  ORDERS. 

INCLUDE  TYPE  OF  COMPUTER. 
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COMPUTEI 


November  1982,  Issue  30 


All  programs  are  complelelv 
documented  and  run  on  a  VIC-20 
with  .5K  of  memory  and  a  tape 
recorder. 

Western  New  England  Software 

Associates 
P.O.  Box  3 1 
Wilbraham,  MA  01095 

Atari  Bank  Select 
Memory 

Mosaic  Electronics,  Inc.,  has 
announced  its  new  memory 
board,  the  Mosaic  64K  RAM 
Select  for  Atari  400. 

The  board  consists  of  48K 
RAM  with  four  banks  of  4K 
RAM  addressed  above  the  48K 
limit.  This  insures  that  the  48K 
recognized  by  the  OS  is  continu- 
ous, that  52K  RAM  is  always 
available,  and  that  a  ROM  car- 
tridge does  not  affect  the  avail- 
ability of  the  bank  select  RAM. 
T!ie  4K  RAM  banks  allow  for  a 


larger  hard-wired  RAM  size,  and 
all  Atari  software  and  peripherals 
are  compatible. 

Suggested  retail  price  is 
$249.95. 

Customer  Service 
Mosaic  Electronics 
P.O.  Bo.'i  708 
Oregon  City,  OR  91045 

{800)547-2708 

Retirement 
Financing  Ptan 
For  The  Atari 

Advanced  Financial  Planning  has 
just  released  for  sale  a  software 
program  for  the  Atari  400/800 
computers  entitled  Retirement 
Planning.  A  unique  financial 
planning  program,  it  allows  users 
to  establish  a  retirement  financing 
plan  which  lakes  into  accoiuit 
their  personal  situation  relative 
to  inflation,  investment  returns, 
retirement  income  needs,  etc.  To 


do  this,  the  program  performs 
the  following  functions: 

1.  Calculates  a  rate  of  inflation 
that  is  unique  to  each  user's 
budget. 

2.  Calculates  a  retirement  fund 
that  enables  the  retiree  to  keep 
his  income  constant  in  real  terms. 
3-  Calculates  the  portion  of  the 

'  retirement  fund  that  will  be 
provided  by  current  assets. 
4.  Calculates  the  yearly  savings 
needed  in  order  to  accumulate 
the  necessary  retirement  fund. 

The  program  then  analyzes 
the  plan  to  determine  if  changes 
must  be  made  and  offers  sugges- 
tions as  to  what  these  changes 
should  be. 

The  program  is  priced  at 
$29.95  and  requires  32K  mem- 
ory, disk  drive  and  the  Atari 
BASIC  cartridge. 

Advanced  Financial  Plannitig 
20922  Paseo  Olma 
El  Toro,  CA  92630 


comSiar's  written  guarantee 

AIR*SHIPPING  WITHIN  48  HOURS 


AATARI 


COKT,  U.SA 

•EXCEPT  SOME 

HARDWARE 


3ZK  RAM $  85 

48KRAM 125 

LIST  NOW 
STARCaNCENTRATiOHmiGK  J  14.95S  10 

PREPPIE  |D,T)IBK  29.95  23 

CENTIPEDE  |C|  49.95  34 

TRACK  ATTACKIDMSK  29.95  23 

CAMYON  CtlMBER  |D,T)I6K    29.95  23 

CLOWNS  &  BALLOONS  |0.T|    29.95  23 

FROGGEH  |0,T|1BK  34.95  20 

BATTLE  OF  SHILOH  |D,T|48K  39.95  29 

TIGEIIS  IN  THE  SN0W(D,T)48K  39.9S  29 

NAUTILUS  |D,T|32K  34.95  2E 

SLIME  |D,T11BK  34,95  26 

EASTERN  FRONT  |D.T|I6K      29.95  24 

REAR  GUARD  (THeK  19.95  17 

MICROSOFT  BASIC  (D|32K      89.95  67 

BASICMDI32K 80.DO  62 


NEWPORT  PROSTICK....S  31 
VOICE  BOX 139 

LIST  NOW 
MACRO  ASSEMBLER(D|32KS  39.95  $67 
ASSEMBLER  EOITQR  |C|  59.95  46 
PILOT  |C|  79.95     59 

LETTER  PERFECT  |0|24K       149.95  112 
TEMPLE  OF  APSHAI|0,T132K  39,95     29 


INTRUDER  |T|1BK  29,95 

ACTION  QUEST  |D.T)I6K  29,95 

CROSSFIHE  |D.T)1GK  29.95 

ALI  fiABA  |D|  32K  32.95 

RASTER  BLASTER  [D|32K  29.95 

CAVERNS  OF  MARS  |D])6K  39.35 

PAC  MAN  (C)  44.S5 

PROTECTOR  (D.T)32K  34.95 

CHICKEN  ID.TI  1GK  34.95 

VALFOHTH  |D|I6K  45.00 


HEAR  ATARI  SOUNDS  THROUGH  YOUR  STEREO  SPEAKERS  WITH 

STEREODAPTER  -  FOR  ATARI  800 

•  NO  ASSEMBLY  REQUIflEO  •  CAN  USE  STEREO  HEADPHONES 
SHIELDED  CABLE  •  ADJUST  TONE  »  VOLUME  WITH  STEREO  CONTROLS 
STEREODAPTEH  WITH  16  FT  CASLE  :8  WITH  26  FT  CABLE  $10 

DEALER  INQUIRIES  INVITED 


bppkz 


DAVID'S  MIDNIGHT  MAGIC 

STAR  BLAZER 

LABYRINTH 

DUELING  DIGITS 

CHOPLIFTER 

ZORK  I  OR  II 

WIZARDRY 

SWASHBUCKLER 

BASIC  COMPILER  IDATASOFTj  99.95 


LIST  NOW 
S  34.95  i  26 
31.95  25 
29.95 
29.95 
34.95 
39,95 
49,95 
34,95 


[CJ  =  CARTRIDGE      (D|  =  DISK      (T|  =  CASSETTE 

P.O.  BOX  1730 

GOLETA.CA  93116 

(B05]  964-4660 


ROACH  HOTEL 
RENDEZVOUS 

PEEPING  TOM 

HI  RES  FOOTBALL 

CROSS  FIRE 

THRESHOLD 

PEGASUS  II 

FROGGER 

STAR  BLASTEfl 

CONGO 

GQLDRUSH 

TWERPS 

CYCLOD 

BATTLE  OF  SHILOH 

TIGERS  IN  THE  SNOW 

VISICALC3.3 

PINBALL 


34.95 
39.95 
34.95 
33.95 
29.95 
39.95 
29.95 
34.95 
29.95 
34.95 
34.95 
29.95 
29.95 
39,95 
39.95 
250.00 
29,95 


23 
23 
26 
29 
38 
26 
79 
26 
30 
26 
30 
23 
30 
23 
26 
23 
26 
26 
23 
23 
30 
3D 
199 
23 


COJjflSlAR 


VIC=20 


LIST     NOW 


RS-232  BOARD 
3K  CARTRIDGE 
3K  MEMORY  EXPANSION 
SK  RAM/ROM 
8K  CARTRIDGE 
BUT!  [one  4K  ROM) 
BUTI  (two  2K  ROMS) 
KOSMIC  KAMIKAZEmSK 
SUB  CHASE  |T|13K 
OUTWORLD  ICjSK 
SPIDERS  OF  MARS|C|SK 
METEOR  RUN(C|5K 
VI  TERM  A|T)5K 
Ul  CALC  (T|5K 
VI  CAT  [T)BK 
VI  CHECK  IT)13K 
AMOK  [T|5K 
AMOK  ICI5K 
ALIEN  BLITZ  (T)5K 
ALIEN  BUTZ  jCJSK 
SKYMATH  jTISK 
SPACE  DIVISION  niSK 
SUPER  HANGMAN(T|BK 
THE  ALIEN  |T|8K 
3D  MAZE  {T|5K 
RENAISSANCE  |C|SK 


£49.95 
39.95 
79.85 
29.95 
89,95 
34.95 
34.95 
24.95 
24,95 
49,95 
49.95 
49.95 
19.85 
14.95 
24.95 
24.95 
24.95 
39.95 
24,95 
39.95 
14.95 
14.95 
18.95 
24.95 
14.95 
49.95 


S40 
33 
63 
26 
74 
27 
27 
20 
20 
36 
36 
36 
17 
13 
20 
20 
20 
30 
20 
30 
13 
13 
16 
20 
13 
36 


ORDERS  ONLY:  CALL  TOLL  FREE  800-55B-8803       MQN-FRI  1 1-7 

IN  CALIF.  |S05|  964-4660  or  send  ehsck,  money  order  or  cradll  card  number  and  exp.  dale. 
Include  $Z  shipping  for  software  [call  for  hardware|.  Add  3%  for  Visa  or  MC  (except  Calif.). 
Calif,  add  6%  tax.  There  Is  a  $2.50  charge  for  COD.  Please  Include  type  of  compuler. 


Guarantee  mat  u 

'-^  '^°"'"'        .c.  .LL.  and  ngm  now  we.e  Uavrng 


specials  on 


SHAMUS  ONLY  5>^ 

BUG  ATTACK  OflO/, 

^^^^T,^r^cT  niters  Fr< 


ONLY  $20-95  each. 

30%  OFF 
LIST 


"^^  ^*  r:  1^54  Eugene,  OR  97440 


*********************** 

CLARKSTON 
SOFTWARE 
PRESENTS 

GAMES  FOR  THE 
APPLE        ATARI       PET 

*********************** 


AP  AT      P 
SIRfUS: 

•Cyclod-S26.95  48K  48K    NA 

'Space  egg-£26. 95  48K  48K    NA 

•Epoch-S31.95  48K  MA      NA 

'F[ywars-S26^95  48t<  NA     NA 

•Sreakers-S26,95  48K  NA      NA 

*Bandits-S31.95  48K  48K    NA 

•Wayout-S36.95  48K  "      NA 

*Beerrun-S25.95  48K  NA     NA 

•Twerps-S26.95  48K  NA     NA 

*Gorgon-S36.95  48K  NA      NA 
CLARKSTON  SOFTWARE; 

Rooster  race-$19. 95  NA  NA      8K 

Subhunt-S19.95  NA  32K    NA 
Destroyer-OUT  IN  DECEMBER 

ON  LINE  SOFTWARE:  (cass- only) 

Millipede-Si  3.95  NA  NA      16K 

Walbanger-S13.95  NA  NA      15K 

MA3!C  CARPET;  (cass.  only) 

Vortex-S17.95  NA  NA 

Phantom  f. -SI  7.95  NA  NA 

Graphic  duo-S14. 95  NA  NA 
ON  LINE  SYSTEMS: 

'Mystery  h.-S19. 95  48K  NA     NA 

•Wizardp.-S27.95  48K  40K    NA 

■Cran.  man.-S27.95  48K  NA      NA 

*Gold,fle.-S27.95  48K  40K    NA 

■SoftPorn-£24.95  48K  40K    NA 

*FrDgger-S29.95  48K  40K    NA 

*Threshold-S35.95  48K  40K    NA 

ADVEIMTURE  INT. 

*Prepie-S28.95  NA  32K 

Cassver.-S21.95  NA  16K 


16K 
16K 
16K 


NA 
NA 


•  =  DISK        ••=Not  ready 

All  Pet  games  run  on  40. col  old  or 

new  roms 

Apple  games  specify  Apple  II  or 

Apple  II H- 

All  others  disk  or  tape 


We  accept  VISA,  Cashier  or  personal 
check  or  money  order 
Add  S2.00  for  all  orders 
All  orders  sent  UPS 


Clarkston  Software 

10001  ELLIS  RD 
CLARKSTON  MICH  48016 
Ph.(313)585-0227 

Fo(  visa  phone  orders  please  call 
belvreen  9:00-4:30  mon-fri 


A  40/80  Character 
Expansion  For  The 
VIC-20 

An  often  discussed  disadvantage 
of  the  VIC-2()  was  the  number  of 
coknnns  of  the  screen.  The  lengtli 
of  a  screenline  uasjust  22  char- 
acters. This  could  not  prevent 
the  VIC  computer  from  being  a 
success  in  the  hobby  world,  but  it 
made  (semi)profe.ssional  applica- 
tions impossilile. 

CompiitcT  World  has  de- 


descenders. 

-  Full  cursor  control. 

-  Prograni  editing  in  40  or  80 
colimm  mode. 

-  No  alterations  needed  in  VIC. 

-  No  external  power  supply 
needed. 

-  Fits  in  the  .'\rlon  or  Commodore 
expansion  box. 

-  Operates  with  all  ROM 
cartridges,  except  those  Icjcated 
in  the  area  from  AOOO  Iicx  to 
COOO  hex. 

The  price  is  .1249  US. 


I       U*OI~l« 


:  f.n<:;^(~^  Xi#  , 


J^ii 


V  ic:*jii! 


Computer  World  video  cartridge 


Ji30      (or-  in-t" 


I  < 
-fc.i-»  i3 
.a.  rule 


Screni  display  ii'iiiig  the  Coinpulcy 
World  x'ideo  cartridge 


signed  an  expansion  to  make  the 
VIC  suitable  for  professional 
applications,  e.g..  accounting  and 
word  processing,  especially  when 
using  the  Brother  8300  daisy 
wheel  printcr/lvpcwi-iter, 
adapted  to  o]jerate  with  the 
VIC-2(). 

When  using  our  video  car- 
tridge, you  may  choo.se  between 
a  23  x  40  and  a  2;>  x  SO  character 
mode  {25  lines  of  80  characters 
each).  This  enables  you  to  use  the 
programs  written  for  the  2000, 
3000,  4000  and  8000  CBM  com- 
[juters  without  major  alterations. 

The  Compiuer  World  video 
cartridge  for  tiie  V'IC-20  has  the 
following  features: 

—  40  or  80  colimm  displav 
(switchable  with  BASIC,  without 
losing  any  pi-ogram  in  memory). 

—  Vie:  and  PET/CBM  graphics. 

—  32 F\  R.VM  expansion  {instead 
of  27.r)K).  Note:  ,-Vll  yon  need  is 
the  expansion  box  with  the  3,  8 
and  !(>K  R.^M  cartridges. 

—  Upper-  and  lowercase  with  true 


Central  Point  Software,  Inc. 
P.O.Box  I973()-#203 
Portland.  OR  97219 
(5(>3}244-57S2 

Terminal  Emulation 
Package  For  The 
SuperPET 

Watsoft  has  introduced  a  software 
package  that  provides  enhanced 
terminal  emulation  support  for 
the  Superl^ET.  The  package 
includes  interrupt-drivcr    buf- 
fered inpiil  from  the  host  line. 
This  prevents  loss  of  received 
characters  during  certain  screen 
operations,  such  as  scrolling, 
when  using  dala  rales  of  up  to 
9(300  baud. 

.Additional  keys  have  been 
defined  to  enable  transmission  of 
the  "BREAK"  condition  and  the 
ASCII  control  characters.  A 
local/remote  echo  setting  allows 
optional  display  of  characters 
transmitted  to  the  host  computer. 
Special  character  sequences 


THE  MONKEY  WRENCH    FOR  ATARI 


$49.95 


A  BASIC  and  machine  language 
prDgramniere  aid  for  800  users. 
Plugs  into  right  slot  and  works 
witti  ATARI  BASIC.  Adds  9  new 
^...         direct  mode  commands  in 
,  'i^^T'         eluding  auto  line  numbering, 
Cji^l  \j  delete  lines,  change  margins, 

^|fc^'  memoTY  test  renumber  BASIC, 

^ij^  hex/dec  conversion,  cursor  ex 

change,  and  machine  language 
monitor. 
The  monrtor  contains  15  commands  used  to  interact  with 
the  B502.  Some  are  display  memory/retjisters,  disassem- 
ble, hunt,  compare,  hex/dec  convert,  translef  memory,  and 
printer  setlclear.  Uses  screen  editing. 

CASSEHE  BASED  MACRO 


# 


ASSEMBLER/EDITOR 


'The  Compatible  Assembler/Editor" 

•  Macros,  Conditional  Assembly,  Siring  search  and(or 
replace,  standard  mnemonics,  (Ex:  LDA  ILABLEI,  Yl 

•  Long  labeb,  MOVE,  COPY,  AUTO,  DELETE,  PUT,  GET,  etc. 

EPROMS  -  HIGH  QUALITY,  NOT  JUNK 

Use  with  PET,  APPtE,  ATARI,  SYM,  AIM,  etc.  450  ns.  $6.50 
for  2716,  $12.50  for  2532. 


EPROM  PROGRAMMER 
FOR  PET  AND  ATARI  COMPUTERS 

The  BFIANOING  IRON  is  an  EPROM  programmer  especially 
designed  for  PET  and  ATARI  computers.  Programs  271B 
and  2532  type  EPROMs.  The  PET  version  plugs  into  the 
cassette  and  1(0  port  and  comes  with  software  which  adds 
the  programmer  commands  to  the  PET  monitor.  The 
ATARI  version  plugs  into  controller  jacks  and  comes  with 
a  full  fledged  machine  language  monitor  which  provides 
30  commands  for  interacting  with  the  computer  and  the 
BRANDING  IRON. 

PET  -  $75.00        ATARI  -  $119.95 

5%  INCH  SOR 
SECTORED  DISKEnES 

Highest  quality.  We  use  them  an 
our  PETs,  APPLES,  ATARIs,  arid  other 
computers.     $22.50/1 0  or  S44.5D/20 

PET  TERMINAL  SOFTWARE 

A  buy  you  RS-232  users  can't  pass-up.  Includes 
RS-232  hardware  with  a  sophisticated  software 
package.  May  be  controlled  via  keyboard  or  from 
BASIC.  A  super  buy.  $129.95 

FLASH-  We  have  the  VIC 
Rabbit  and  ASM/TED  readyl 


SIGNALMAN  MARK  I  DIRECT  CONNECT 
MODEM  ~  $89.50 

Standard  3D0-baud,  full  duplex, 
answer/originate.  Powered  by 
long  lasting  O-volt  battery  (not 
includerfl.  Cable  and  RS-232 
connector  included. 

More  than  just  an  Assembler/Editor! 


It's  a 

Professionally 

Designed 

Software 

Development 

System 


MAE 


nBk 


lor 

PET 

APPLE 

ATARI 

3169.95 


Blast  off  with  the  software  used  on  the  space 
shuttle  project! 

•  Desjflned  to  improve  Progra.'nmEi  PfOOuOiviTy 

•  SifniUr  syntax  and  commands  -  No  t^teC  10  releafn  oejuHar 
synlanes  and  ^lommands  when  you  BO  Irom  PET  to  APPLE 
10  ATARI 

•  Corestdent  Assembier/Edito'  -  tio  need  to  load  the  Editor  then  the 
Assem&ler  iheri  ihe  Edilor.  etc 

«  Also  includes  ^rd  Processoi.  Relocaling  Loader,  and  much 
moie 

•  Opions  EPROM  PfOflfamme/.  unimjilemenlHJ  Oflcode  ciTcuitiy 

•  STILL  NOT  CONVINCED  Seid  loi  Iree  spec  siwel' 


3239  Linda  Dr. 
Winston-Salem,  N.C.  27106 
(919)924-2889  (919)748-8446 
Send  for  free  catalog! 


VHkatiCom] 


A 

ATARI 

ATARI  800 " 


m 


J    \ 

/  \ 

'^ — „,,,^ — ^ 

800  48K  649" 

810  Disk  Driue  429" 

850  Interface   165" 

■(Cash  Discount  Price)  Add  3%  for  VISA/ f^IC 
INTEC 

16K  RAM  400   49'" 

32K  RAM  400/800   69" 

48K  RAM  400     149'^ 

PRINTERS 

Epson  MX80FT   499 

Epson  MXlOO 699 

CrrOH  Prowriter         479 

NEC  8023    489 

ELEPHANT  DISKS 

Box  of  10 22" 

RANA  Disli  Drives  For  ^plc  Call  For  Price 


ATARI  &  APPLE  SOFTWARE 

SPECIALS  25%  SPECIALS 


ATARI 

ATARI,  INC. 

Centipede    Cart 

Pac  Man    Cart 

BRODERBUND 

Choplifter     48KD 

Stellar  Shuttle  16KC  D 

Genetic  Drift   CD 

Lab^Ainth    ...,..,,,,,,..  C/D 
DATASOFT 

O'RileL's  Mine   C,/D 

Rosen's  Brigade   C/D 

SYNAPSE 

.ApoCiili.T'se   C/D 

Claim  Jumper C/D 

Rapitilian   C'D 


Your 

Retail  Cost 
44's  33'" 
44"      33'° 


34" 

29'-' 

34" 
34" 


2(,i« 
22" 
22" 
22" 

26  2" 
26^" 


34"  26^" 
34"  26" 
34"      26^0 


APPLE 


BRODERBUND 

Choplifter   

Sea  Fox  

Hard  Hat  Noah   

The  Arcade  Machine   . . 
DATAMOST 

Snack  Attack   

Mars  Cars   

ONUNE 

Pest  Patrol   

Lunar  Leeper   

Frogger  

Cannonball  Blitz 

SIRIUS 

Free  Fall  

Way  Out  

The  Blade  of  Blackpool 


Retail 
34" 
29" 
29" 
59" 

29" 
29" 


Your 
Cost 

26=" 
22" 
22" 

44" 

22" 
22" 


29?.i  22" 

299&  22*^ 

34"  26'» 

24"  26'" 


29" 
39" 

34" 


22" 
29" 

29" 


ORDERING  INFORMATION;  We  accept  VISA /MASTERCARD.  Cashier  Check.  Money 
Order,  or  Personal  Check  (Allow  i4  days  lo  clear)  California  resicients  add  6%  Sales  Tax. 
SHIPPING  INFORMATION:  We  ship  All  Orders  UPS.  ADD  $2.00  for  software  orders 

of  any  amount.  Hardware  orders  add  3%. 

CALL  or  WRITE  for  FREE  CATALOG.  Specify  Computer  Type. 


21999  X^n  Bur  en  Street 
Grand  Terrace,  CA  92324 
(714)  783-0556 
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transniitLed  from  the  host  com- 
puter can  be  used  for  terminal 
control  operations  .siicli  as  x-v 
cui'soi'  positioning,  screen-clear, 
etc.  Optional  XOKVXOFF  sup- 
port I'or  both  transmission  and 
reception  of  data  avoids  data 
overriuis  without  requiring"  large 
buiiers.  In  addition  to  su[jporting 
the  ASCII  1  character  sei,  an  alter- 
nate mode  provides  APL  charac- 
ters \v  ith  standard  overstrikes. 
The  software  is  supplied  (jn 


a  5'/i"  diskette  and  includes 
implementation  and  user 
documentation.  7"he  package  is 
distributed  on  an  "as-basis"  with- 
out maintenance.  Available  lor  a 
one-time  fee  of$  100  (U.S.  funds); 
Ontario  residents  add  7%  pro- 
vincial sales  tax. 

WciUoJl  Products  Inc. 
158  University  Ave.  W. 
Wdlcrloo,  Ontario 
Canada  .\2L  3E9 
(519)886-3700 


Tyrop  a  sb<m<)i  nislallr/I  an  toji  of  t\jicu>rilcr\  krylmard 


Adapter  For 
Electric  Typewriters 

Hollander  Office  Products  has 
announced  hardware  enhance- 
ments and  a  price  reduction  to 
the  Tyrop,  an  adapter  designed 
to  tin  11  an  electric  typewriter 
into  a  low-cost  wotd  processing 
printer  when  interlaced  with  a 
microconrputer. 

Trade-named  the  Tyrop  II. 
the  new  adapter  has  been  mf)d- 
ified  with  an  external  DIP  switch 
t:o  allow  easy  conversion  from 
serial  to  parallel  interfaces.  Also, 
a  new  PROM  includes  a  back- 
spacing key  for  underscoring 
text,  rhc  Tyrop  II  retails  for  $695. 

The  adapter  is  compatible 


with  IBMSelectiicMIandlll, 
or  with  other  e(]uivalent  electric 
typewriters,  i  he  printing  speed 
for  typewriters  using  the  Tyrop 
II  is  600  characters  per  minute. 

The  Tyrop  II  is  installed  on 
top  of  the  typewriter's  keyboard 
aufl  connects  by  cable  to  the 
mi(  rocompuler.  A  side  panel 
switch  at  the  off-line  mode  pro- 
vides self-diagnostic  monitoring 
ol  all  i^rinting  and  adapter  I  mic- 
tions. 

I  lollander  Office  Products  is 
the  exclusive  U.S.  distributor  for 
the  Tyrop  II,  manufactured  by 
Cycom  Corporation,  Japan. 

Hollander  Ojjicv  Products 
-fl  Dmenberg  Drive 

Thousand  (inks,  CA  91362 
(800)235-3524 


Stock  Market 
Simulation 

Blue  (;hip  Software  has  an- 
nounced the  release  of  a  program 
for  Apple  and  IBM  computers  - 
Millionaire. 

Available  on  a  5  1/4"  and  8" 
disk,  Millioyiaire  l:)rings  the  user 
into  the  world  of  Wall  Street. 
Players  can  manipulate  as  many 
as  15  different  stocks  (such  as 
IBM,  F.xxon,  liendix,  etc.)  with  a 
dazzling  array  of  transaction 
l(ji mats.  They  can  buy  and  sell 
stocks,  put  options,  call  options, 
buy  on  margin,  borrow  against 
their  net  worth,  etc. 

Users  familiar  with  the  stock 
market  will  cjuickl)  recognize  tlie 
accuracy  that  author  Jim  Zuber 
maintains  throughout  the  game, 
In  lad,  players  can  sinnmon  each 
of  the  15  stocks'  corporate  his- 
tories as  well  as  week-bv-week 
iufiustry  trends  and  graphs. 

For  the  player  who  knows 
little  or  nolliing  about  the  stock 
market,  phuing  Millioiia/re  will 
provide  a  friendly,  easilv  under- 
stood atmosphere  in  which  to 
learn. 

Millionaire  is  available  to  run 
on  Apple  II  Plus  and  III  (.$79.95); 
IBM  PCi,  Osborne  and  other 
CP/M  systems  ($99.95). 

Bine  C.luji  Software 

18653  Ventura  Jilvd.,  Suite  215 

Tarzana,  CA  91356 

(213)881-8288 

Space  Ace  For  Atari 

London  Software  has  announced 
a  new  arcade  quality  action  game, 
Space  Ace.  Using  the  full  hires 
graphic  potential  of  the  Atari 
400/800,  Space  Ace  incorporates 
attention  to  detail  while  providing 
dynamic  action. 

A  player's  ship  travels  over 
the  entire  screen,  while  constantly 
.scrolling,  randomly  generated, 
multicolored  asteroids  provide 
continuous  challenge.  Space 
bombs  pursuing  you  across  the 


COMPUTER  OUTPOST 


[31S]  88S-S350 


GAMES 


CHOPLIFTERDK  27.77 

ARCADE  BASEBALL  DK  27.77 

SLIME  CS/DK  23.77 

WIZARDOFV;ORCS/DK  31.77 

FROGGERDK/CS  27.77 

CLOWNS  &  BALLOONS  DK/CS  23.77 

GRAPHICS  MASTER40K/DK  31.77 

LE  STICK  IJOG  STICK)  31.77 

PACIFIC  COAST  HWV.  CS/DK  23.77 

HIRES  DEADLY  SECRETS  DK  27.77 

ULTIMA  II  DK  47,77 

GORFDK  31.77 

CHICKEMCS/DK  23.77 

MAZEOF  DEATH  DKfCS  15.77 


—  SPECIALS  — 

BLANK  DISKS  EMS  #1 
1  BOX  of  10    24.77 

GAMES 

WARLOCKS  REVENGE DK 

27.77 

2  or  more  BOXES    23.77 

PROBE IDK 

27.77 

MICROTEK  32K  RAM  145.77 

747  LANDING  SIMULATOR 

PERCOM  DISK  DRIVE 

CS(DK 

18.77 

1ST  DISK  DRIVE  679.77 

ADDON  DRIVE  459.77 

ATARI  810  DISK  DRIVE  459.77 

ATARI  COMPUTERS  Call 

BUSINESS 

VISICALCDK 

224.77 

-  CALL  NOW  - 

LIMITED  QUANTITIES 

FILEMASTER800DK 

79.77 

FREE  ATARI  CATALOG 

DISK  MANAGER  DK 
LEnER  PERFECT  DK 

23.77 

Call  for  FREE  ATARI  Catalog 

134.77 

24                                   WE 
HOUR                        ACCEPT 

MAIL  MERGE  DK 

23.77 

PHONE                          VISA 

DATA  PERFECT  DK 

79.77 

312-882-2350            MASTERCARD 

TELECOM  DK 

55.77 

VIM                                  ^2^S 
^^^m     2.00  Shipping     ^^^F 

ATARI  Ree-  TM  ATARI  CORP, 

G.O.D.  Extra 

111.  Res.  6%  Tax  on  Hardware 

^^^ 

P.O.  BOX  67X/STREAMWOOD,  IL  60103 


COMPUTER  OUTPOST 


SOFTXA/ARE  51 


"/WAMiiiiiiMiiiiiiiiriiiimiiiinniNiViii 


Q  M«mv. 


STOP  BY  AND  VISIT  OUR  NEW  STORE! 

SOFTWARE  STREET 

14122  CENTRAL,  SUPTE  E 

CHINO,  CA  91710 

(714)591-3061 


^^  Jlolibap  ^petial 


WE  NOW  CARRY  SOFTWARE  FOR  THE  APPLE  AND  VIC-20  COMPUTERS 


800  16K 619" 

eOG  48K 724°' 

810 429°° 

400  16K 265=° 

410  RECORDER 73« 

MICRO  TEK  32K  BOARDS  .  99°° 
irfTEC  4flK  BOARDS  ....  175" 
850  INTERFACE 159" 


BLANK  DISKS  (10) 

PERCOM  DISK  DRIVE  . . . 
PERCOM  SLAVE  DRIVE  . 

AXCOM  GP-100 

AXCOM  IMP-4 

EDUCATOR  

ENTERTAINER  

PROGRAMMER 

THE  ABOVE 

$  2.50  MIN.  SHIPPING  ON  SOFTWARE 
HARDWARE  SHIPPING  WILL  VARY  ■  PLEASE  CALL . 


.  24" 

549°° 

339°° 

279- 

469°° 

110°° 
.  65" 
,  49* 
PRICES  An 

1^*^ 


BOOKKEEPER  KIT 169°° 

BOOKKEEPEFl  PROGRAM .  99" 
VOTRAX  TYPE  i  TALK  .  299" 
MICRO  SOFT  BASIC  ....  62" 

ASSEMBLEH/EDITOR 44" 

MACRO  ASSEMBLER   ....  64» 

BASIC  CARTRIDGE 44"' 

PAC-MAN 32» 


CENTIPEDE 32" 

CAVERNS  OF  MARS 27» 

MISSILE  COMMAND   25" 

ASTEROIDS 25" 

MUSIC  COMPOSER 29" 

MY  FIRST  ALPHABET  ....  25" 

INVITATION  TO  PROGRAMMING 

2  4  3 21''@ 


E  FOR  PREPAID  ORDERS 


CALL  OR  WRITE  FOR  FREE  PRICE  LIST. 
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galaxy  and  space  mines  eluding 
visibility  keep  players  on  iheir 
iocs,  riie  space  death  vortex,  a 
rotating  three-dimensional  orb, 
randomly  pursues  your  ship.  If 
you  escape  all  these  dangers,  you 
may  still  be  ciestroyed  by  the 
pulsating  atomic  core  oi  the 
Silurian  warship,  unless,  of 
course,  you  are  a  true  Space  Ace. 

Each  "bogie"  is  uni(|nelv 
designed  with  its  own  distinctive 
audio,  and  all  are  true  attention 
giabbers. 

Space  .Ace  provides  ccjnstani 
action  with  three  levels  of  play, 
each  automaticalh  increasing 
through  nine  sub-levels  of  diffi- 
culty. In  addition,  a  user-select- 
able lime  limit  option  adds  a  new 
dimension  of  strategy  to  the 
game.  As  the  clock  counts  down 
before  him,  the  player  must 
tlecide  whether  to  take  extra 
risks  to  maximize  his  score  or  to 
play  it  safe  and  smvive. 

Space  Ace  requires  16K, 
joystick,  and  is  offered  on  both 
"disk  and  cassette  at  <i;29.9:>.  VIS.V 
MC:  include  all  names  and  num- 
bers on  card.  Please  add  $  I  ..50 
postage  and  handling  per  order; 
California  residents  add  an  addi- 
uonal  $1 .95  lax  or  see  your 
dealer/distributor.  Foi-  moie 
information  or  to  order,  call  or 
write: 

London  Sojhvari' 
' /•/  W'ildivood  Avenue 
Fifdiiuml,  CA  9461 1 
<  115)893-1090 

Fractions  Programs 
For  PET,  TRS-80, 
And  Apple 

Quality  Educational  Designs  has 
introduced  new  versions  of  Frar- 
l/(/».s  foj-  the  PET  and  for  the 
TRS-SOModellllaswellasa 
newly  revised  \  ersion  for  the 
Apple. 

Frdctioiis,  a  carefully  de- 
signed sequence  of  24  interactive 
programs,  guides  students  (fifth 
grade  and  up)  through  the  con- 


cepts and  operations  of  fractions. 
For  each  of  1 1  topics,  a  concept 
tlevelopmeut  and  skill  building 
program  is  followed  by  an  en- 
riclunenl  ex]jloration  program. 
Fractions  als<j  includes  a  concept 
overview  program  and  a  place- 
ment or  review  test  program. 

The  new  versions  take  full 
advantage  of  graphics 
capabilities,  and  thev  keep  the 
pedagogical  soundness  of  earlier 
\ersions  of  Fraclion.s. 

$  1 1't  (postage  and  handling 
included): 

ISBN  0-94 1 844-20-X  Fnuitom 

PET  16K  tapes 
ISBN  0-941844-21-8  Fmrlioiis 

PET  1  OK  diskettes 
ISBN  0-941844-24-2  Fmclions 

■rRS-80  Model  III  32K  diskettes 
ISBN  0-941844-06-4  Fractious 

Apple  3.2  32 K  diskettes 
ISBN  0-941844-07-2  Fmrliom 

Apple3..3  Vers.  2.0  48K 

diskettes 

(hial/ly  luluratiiDial  Drsiirns 
P.O.  iiox  I24.H6 
Portlmid.  OR  97212 
i^()l}2S7-S137 


hassle  of  converting  from  one 
I/O  device  to  another  (i.e.,  pad- 
dles to  joystick  to  VersaWriter) 
by  extending  the  I/O  games  poi'i 
outside  thecompiuer.  Changes 
are  convenient.  C]uick.  and  safe. 

Also  now  a\ailable  from 
Versa  is  a  low  cost,  serial  interface 
for  .\pple  II  computers.  The 
Versa  serial  imertace  is  designed 
to  function  only  with  those  fea- 
tmes  necessary  to  operate  a  serial 
printer.  The  serial  interface 
operates  with  the  RS  232-(^  pro- 
tocol, and  other  configurations 
can  also  be  acconmiodated  at 
installation  times.  The  unit  .sells 
for  $79.95 

The  interface  operates  at 
switchable  baud  rates  of  300, 
600,  1200,  1800,2400,4800, 
9600  and  19,200.  In  addition  to 
baud  rate,  the  printer  is  equipped 
with  switches  for  automatic  line 
feed,  screen  display,  and  line 
length,  rhe  interface  package 
contains  a  4.,tx2.7"  printed  circuit 
board,  and  a  ribbon  cable  with 
eight  female  pins  crimped  on 
one  end  and  a  16  pin  dip  header 


Versa's  Serial  Interface  for  Apple 


pn 

Mill 

il  sis  s^^r~ 

\  'ersa  's  EZ  Port  II  for  Apple 


Port  Extension  And 
Serial  Interface  For 
Apple 

Versa  C^omputing  has  introduced 
EZ  Port-ll.  a  twin-switched  zero 
insertion  force  (ZIP)  socketed 
extension  and  cable  designed  to 
extend  the  Apple  computer 
game  J/O  port.  EZ  Port-II  is  a 
iwo-socket  version  of  the  earlier 
EZ  Port-I.  EZ  Port-II  sells  for 
$34.95. 

EZ  Port-II  eliminates  the 


on  the  other. 

Verso  Coiiipllliiii!;  Inc. 

3541  Old  Coiicjo  lid.,  Suite  104 

NnvburyPark,  CA  91320 

(805)498-1956 


Action  Game  For 
Atari 

K-Razy  Kritters  defies  personal 
computer  enihusiasts  to  save  the 
Command  Ships  through  ten 
increasingh  difficult  levels  of 
play.  This  challenging  game,  in 
ROM  Cartridge  form,  is  for 


ATTENTION  VIC-20  USERS 


Put  YOUR  BASIC  programs  on  a  cartridge! 

The  ROMPACKER  CARTRIDGE  SYSTEM  lets  you  copy  pro- 
grams onto  an  EPROM  USER  Cartridge  as  easily  as  copying 
them  onto  a  tape. 

FEATURES 

•  BASIC  or  Machine  Language  Programs 

•  Up  to  24K  of  Programs  per  Cartridge 

•  Automatic  Program  Menu  on  Power  Up 

•  Single  Keystroke  Program  Selection 

•  Uses  Popular  2532  EPROMs 

Special  -  ROMPACKER  STARTER  SYSTEM 

Includes:  Firmware  cartridge.  User  Cartridge  (with  two 
2532  EPROMs),  EPROM  programmer  and  manual. 
$1 49.95  till  1  1  /30/82     (Regular  $1  79.95) 

Extra  ROMPACKER  User  Cartridges  -  $39,95 
2532  EPROMs     S9.50each  /  4for  S36.00 

Orders:  Prepaid  orders  shipped  free  —  others  add  S4,00 
Mass.  residents  add  5°o  sales  tax 
Visa  and  MasterCard  accepted 
Business  Computer  Sysiems  of  New  England 
P.O.  Box  2285 
Springfield,  MA  01 101 
Phone  (413) 567-8584 


call  P.B.l.C-E- 
,„,  big  savings  o" 

movies. 


g^^es^  tapes,--" 

"'°^  VlC-20home  computer- . .  ■  >»  ^^g 

Conimo<l°''V.  530  datasette  ■  _.  —  ■ 


Bemenitjer, 
St>'^ateot1eron>n 

slock  items. 

Just  pick  "Pf^« 

A\a\  OUf  toll- 

lOrasKuslomaiV 

..«72 


S9.0S 


^J^^do  gams  cassette  tor  vi 

"^*"V?sCgame  cassette  for  VlC-20    5^.,,       "    ^^^'^■,^T<o"cl^^"^^  ^T.V 

„.ANt>J!if,  Hit^>,,         Co.cor.         «V.oaora^2^ 


commodore 
V,C.20  Illustrated. 
MariBOOt^omeconvP"^^-^ 

st.:^S™^^S---s.. 


SorvV 
JVC 
Technics 

pioneer 


OtMo 
t^lHKo 
AKai 
Wwa 


Mattel 
Magnavox 

Stanton 
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K-R<i::y  Krill,  r\  /rum  K-li\lr 

Atari  400  and  SOO  personal  com- 
puters. Each  cartridge  is  tested  to 
assure  product  reliability  and 
cuslonier  satisfaction. 

The  lull-color,  crealivety 
designed  package  is  shrink- 
wrapped  lor  product  protection 
and  consumer  appeal  to  entice 
sales.  Each  [xickage  contains  a 
r2-]>age,  iiill-colo]-  Instrnctioii 
Buokh't  with  graphics  and  com- 
plete rules  of  the  game. 

For  additional  information 
on  K-Ra/.v  Kritters  (Model  NO. 
A'IRIOO|):contaci: 

K-Byte 
1705  Austin 
Troy,  MI  480S4 
in'3)52-l -9H7H 

Atari's  New 

Research 

Laboratory 

Atari  has  established  in  New 
York  Cit\'  a  new  research  labora- 
tory dedicated  to  the  exploration 
ol  microprocessor-based  pro- 
ducts in  electronic  publishing 
and  transactional  services  for 
home  computers. 

Headed  by  Steven  T.  Mayer, 
vice  presideiit  ol  research  and 
product  development,  the  new 
lab  will  be  responsible  for  de- 
velopment (jf  achanced  products 
lor  .'Vtari,  a  leading  manufacturer 
of  coin-operated  and  home  video 
games  and  home  computers.  The 
lab  will  also  function  as  a  focus 
for  joint  research  projects  with 


other  subsidiaries  of  Warner 
Communications  Inc.,  Atari's 
parent  company.  The  lab  staff 
includes  computer  programmers 
and  scientists  wlio  will  build  on 
Atari's  expertise  in  electronic 
entertainment  and  computation. 

Aluri  Incorporated 
1265  limregns  Avenue 
P.O.  Rax -127 
Siinuwnli;  CA  9-1086 


The  black,  low  profile,  all- 
aluminum  cabinet  measures  4  x 
I  '/j  X  9'/j  inches.  It  is  simple  lo 
install  and  operate  and  is  com- 
patible with  nearly  any  standard 
data  terminal  or  personal  com- 
puter. It  is  made  in  the  USA. 

An  Apple  version  (MFJ- 
1231)  thai  plugs  into  the  game 
port  comes  complete  with  soft- 
ware.  No  serial  interface  board  is 


.MFJ  hi/hirtive  coupled  modn 


Originate/Answer 
Modem 

MFJ  Enterprises,  Inc.,  has  intro- 
duced the  MFJ- 1230  Originate/ 
Answer  Modem.  It  looks  and  is 
used  like  an  acoustic  coupled 
modem,  but  it  uses  an  inductive 
coupling  technique  for  receiving. 
This  gives  more  reliable  data 
transfer  by  eliminating  errors 
caused  by  room  noise,  vibration, 
and  a  host  of  other  acoustic 
coupling  problems. 

This  Bell  103  compatible 
modem  operates  0  to  300  baud, 
features  half  and  full  dtiplex 
operation,  and  is  crystal  ccm- 
trolled  for  very  high  stability.  It 
provides  TTL  and  CMOS  inputs/ 
outputs  as  well  as  RS-232  com- 
patibility. This  allows  easy  inter- 
facing to  nearly  any  computer 
with  proper  software.  Also,  input/ 
output  ports  for  a  cassette  tape 
recorder  let  you  save  yoiu^  trans- 
mitted data  and  load  it  back  to 
your  computer  or  retransmit  it 
later. 


needed. 

The  MFJ- 1 230  and  MFJ- 
1231  Inductive  C^oupled  Modem 
is  available  from  .MFJ  Enterprises, 
Inc.,  for  $1 29.95  and  S 1 39.95, 
respectively,  plus  $5  each  for 
shipiMug  and  handling. 

MF-'J  provides  a  3()-day 
money  back  trial  period.  If  vou 
are  not  satisfied,  you  may  return 
it  within  30  days  for  a  full  refund 
(less  shipping).  MFJ  also  provides 
a  one  year  limited  warranty. 

MFJ  Enierfnixes,  Inc. 
921  Loui.n'ille  Road 
StarkviUe,  MS  39759 
(S00)6-f7-IH00 
( \  'i.w/A  I  (I  sic  rC.hd  ri^c  j 

Reference  Storage 

Now  you  can  place  all  your  com- 
puter accessories  in  a  protective, 
organized,  and  easily  accessible 
desktop  storage  center.  The 
Reference  Center  is  designed  to 
eliminate  misplacement  of  often 
used  materials,  and  to  comple- 
ment any  office  with  its  attractive 
features. 


HolidQii  SOFTUinnC  specials 


PRQQRHH 


COMPUTER   TCe     LI  ST 


HOHUSTAR t  •199  »375 

SUPER  TEKTtl^ 1  99  150 

niCRDTEK  IftK  RAM  CflftD   1  39  170 

TEXT  WW  AH  D ?  i9  lOO 

HOME     flCCOUNTftNT 1  32  75 

GRAPHICS    MflQICIftN     1  39.99  59-95 

DEADLINE IfS  33-99  49. 9S 

WIZAflDfiY     I_     _           _                      1  33.9^  49.95 

MASTERTVPE            1.2  26.99  39.95 

ULTIMA \-7  26.99  39.95 

ZQRKI         _                      _        _  l»224i.99  39.'?5 

bandits"     ""ZZ_II__  W2  22,99  34,95 

CHDPLIFTER  1,2  22-99  34.95 

FRQGGER        _     _     _  1.2  22,99  34-95 

KNIGHT     OF     DIflflONDS                   I  22.99  34.93 

POOL      1.5. . ^_  1*2  22,99  34-95 

serpentine".!,; 1,2  22-99  54.95 

STAR  BLfllER ^  1*2  21.99  31,95 

APPLE  PANIC 1,2  *^  29. 'JS 

CLQUNS  *>     BALLOONS  __     2  ^^  29  .  95 

CROSSFIRE  1,2  M^  29.95 

PACIFIC  COAST  HWV  __     2  ^  2"?. 95 

RASTER  BLASTER 1,2  Ah  29.95 

SPftCE  CGGS       _*..„-  1»^  29,95 

SNAKE  BYTE  "HI 1*2  ^  29.95 

SNEAKERS      _     _, 1.2  ____  29,95 

TRACK  ATTACK      1.2  "VT  29.95 

UTILITY     CITY                         _            I  29, SO 
ftPHE'L  ATUlh:  REfliSIHEJ  IftAKWiBES    Miiii  ^wuls  ^I'.ranS  ir^JJ'il 

FREt  Catalog  Of  flPPi.e-ATARI-IBM-TRS-80-VlC  Software- 


The  Computer  CKpre// 


ELEPHANT     Dl SKS 


S5-SD  19. 99/ 10 
SS-DD  23.99/IO 
DS-DD     29.99/10 

SIGNALMAN     KDDEM 
»a5.  99     inf  ■'^.'^ 

BHC     MON  I  TORS 

»e9     i:>  mi* 

%2b9   \y  cn.9» 

FLIP  N  FILE    ir;,'?^ 

HEAD    CLEANER  m.1^ 

C.  ITOH     PROWRITER 

*629    atriil      lilt   ie«t 

HOLIDAY     SPECIALS 
Sen!  lor  cwr  lull  lift  0* 
tallMrt  1  iiccHioriti  en 


M'F  10  An  -  9  PM 
S«t  lO  AM  -  6  PM. 
^:2B —  1  5S-^ 


P.O.     Box    56.9,     D»p.t    fl 
Troy,     MI    48099 


Add  *2.00  *pr  shipping.  Ml  residEtita  add  47.  tix.  Money  ord-rs. 
check*  4b11o«  10  d^yis)  accepted,  HC/VISA  accepted  with  card  « 
.    date.       Rdd    » I , 50    'or    C.O.D.     Prices    subject    to    cn^m 


Aii;iiWHJ'>''r^iw'niiBn'imiwiiii.iiiBrin[ 

ATARI     L*™^^j 

B00{16K) $649.00 

400  16K 279.00 

400  YOaRS  to  32K  or  48K  CALL 

410  RECORDER  ..79.00 

810  DrSK  DRIVE 449.00 

850  INTERFACE 165.00 

830  MODEM 149.00 

825  PRINTER 575.00 

481  ENTERTAINER  KIT 79.00 

484  COMMUNICATOR  KIT 309.00 

PRINTERS  —  Atari,  Epson.  Smith  Corona  CALL 

Prices  subject  to  change  without  notice. 
Shipping  extra.  No  tax  out  of  state. 
Ca.  residents  add  appropriate  taxes. 

WE  ARE  AN  AOTHORIZED  ATARI  SALES  AND 
SERVICE  CENTER 

COMPUTERTIME,  INC. 


P.O.  Box  216 
Kentfleld,  CA  94914 

CALL  TOLL-FREE  800-227-2520 

In  California  800-772-4064 

For  product  and  price  list:  send  $2.00  for  shipping. 


^ 


^ 


0 


PUBLICATIONS: 


CBM  Usei  Guide   .  .  .  - 
CBM  BasiOORel  Manual 

CBM  Disk  Manual 

CBM  Printer  Manual 

MOS  HarOware  Manual 

MOS  Programming  Manual    . 

fhe  PET  Revealed    

Library  ol  PET  Subroulines 

Comrriodore  Software  Encyclopedia    

tefeience  Wanuat  . 

CBM  EQUIPMENT: 

CBM  4032  CPU  140  Col.  Screen,  3ZK  BAM| 

CBM  8032  CPU  (80  Col   Screen.  32K  RAMI 

CBM  8096  CPU  (80  Col  Screen.  96K  RAM( 

CBM  Micro  Mainframe  (Super  PET) 

CBM  2031  Single  Disk  Onve  (i  70K  per  5V.  Diskette) .  . 
CBM  4040  Dual  Disk  Drive  ()70K  per  5'A  Diskettel  .  .  • 
CBM  6050  Dual  Disk  Drive  (W  Meg  per  5'A  Diskette)   .  . 

CBM  4022  Tractor  Feed  Printer     

CBM  C2f>l  Cassette  Deck  (New  Style) 

CBM  CPO/IEEE  Cable 

CBM  IEEE/IEEE  CaOIe 

8023P  Dot  Matrix  Printer  (136  Col,.  150  CPS) 

8300P  Lettar  Quality  Prinler  (40  CPS) 

VIC/64  EQUIPMENT 

VIC  20  (Includes  RF  Modulator)    

1541  VIC        Single  Disk  Drive  (170K  per  S'A  [Diskette) 

VIC  Joystick 

VIC  Modem 

VIC  BK  Memory  Expander 

VJC  Super  Expander 

VIC  3K  Memory  Expander 

VIC  2  Player  Game  Paddles 

1 525  VIC        Printer 

■  Cardboard  (6  Slots) - 

VIC  SOFTWARE 

VT  106A  Recreation  Six  Pack  (Cassette) 

VT  107A  Home  Utility  Six  Pack  (Cassettel 

VIC  1908  Dfa*  Poker  (Cartridge) . 

AMOK  (Cassette)    

VIC  Avengers  (Cartridge) 

Snakman  (Cassette) 

■  Millipede  (Cassette) 

■  Radar  Rat  Race  (Cartridge) 

■  Midnight  Drive  (Cartridge) 

Gorl  (Cartridgel    

'   Omega  Race  (Cartridge) 

■  Sargon  Cfiess  II  (Cartridgel 

'   Superslot  (Cartridge) 


CBM  SOFTWARE: 

Wordcraft  80  Wordprocessor 
WordPro  4+  WordproceSSOr 

VisiCalc  (32-96K) 

Dow  Jones  Portfolio 

The  Manager 


All  Hems  Insufl 

COD  -  UPS 

Prepaid  Oraers  StiippeU  Free  (Conll  U  S  Oniyi 

In  Stock  Irems  Stiipped  Wittiin  43  Hours 

MASTERCHARGE  OR  VISA  ADD  3«t 
GA  RESIDENTS  ADD  s'-.  SALES  TAX 


COMING  SOON: 

More  VIC  Peripherals 

and  Software 

Data  Acquisition  and 

Control  Devices 

Ttie  Max 

More  VIC  Software: 

Scott  Adams  Series  Games 

Wizard  of  Wor 

CALL  OR  WRITE  FOR 
A  CATALOG 


^MART 

404-458-0729 


PO  Bo.  77236 
Allanla.  Ga  30357 


\<C^. 


^-^" 


Ca!l9AM  bPMt 


^"'.vv'>^.ftP 


^0^ 


^0 


.0^' 


s?' 


^0' 


,py 


^^''V^ 
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Diskettes  are  placed  on 
movable  shelves  which  secure 
safely  within  the  center  when  not 
in  use.  Manuals  and  command 
charts  are  placed  on  top  for  easy 
viewing  and  access.  Other  acces- 
sories like  papers  and  cleaners 
can  also  be  stored  within  the 
cabinet.  The  Reference  Center 
can  be  placed  next  to  your  com- 


puter for  frequent  use  or  in  a 
separate  location  to  serve  as  a 
library  of  complete  computer 
information. 

The  price  is  $59.50. 

Data-Master 
443  S.  Barrhigtmi 
Brentwood,  CA  90049 
(213)472-8127' 


Computers  In 
Special  Education 
Conference 

The  Council  for  Exceptional 
Children  annoinices  a  National 
Topical  Conference  on  the  Use 
of  Microcomputers  in  Special 
Education,  scheduled  for  March 
10-12,  1983  in  Hartford, 
Connecticut. 

The  Hartford  Conference 
will  focus  on  the  use  of  micro- 
corn  |)uters  in  special  education 
programs  and  on  adaptations 
aiid  creation  of  software  pro- 
grams for  specific  exceptions. 

Plenary  sessions  will  alternate 
with  professional  sessions, 
exhibits,  and  demonstrations. 
C^onducted  by  recognized 
educator-trainers  in  both  micro- 
computers and  special  education, 
each  plenary  session  will  build 
on  the  previotis  one  and  will  pro- 
vide sequential  training  in  all 
aspects  of  selection,  purchase, 
and  programming. 

Topics  of  interest  to  teachers, 


administrators,  and  program 
planners  will  include:  evaluation 
of  hardware  and  software,  ad- 
ministrative uses,  data  man- 
agement, computer-assisted 
instruction,  computer  languages, 
programming,  and  the  u.se  of 
microcomputers  to  assist  the 
handicapped. 

Program  Chairperson  is 
Kathleen  M.  Hurley,  Vice  Presi- 
dent of  Research  and  Develop- 
ment. Developmental  Learning 
Materials,  Inc.,  of  Allen,  Texas. 
A  past  president  of  the  Associa- 
tion for  Special  Education  Tech- 
nology, Ms.  Hurley  has  .served  on 
the  Government  Relations  Com- 
mittee of  the  Association  of  Media 
Producers  and  on  the  advisory 
boards  of  LINC  Services,  Inc. 
and  the  Southern  Association  for 
Children  Under  Six. 

Program  information  and 
preregistration  and  housing 
forms  may  be  obtained  from: 

John  Grossi,  Conference  Manager 
The  Council  for  Exceptional  Children 
Department  of  Field  Services 
1 920  Association  Drive 
Resion,  VA  22091 


Apple  Software 
Directory 

VMI's  Apple  Computer  Software 
Directories  have  been  revised  to 
reflect  the  most  current  listings 
of  available  software  and 
hardware.  Tiie  new,  second 
edition  Bhic  Hook  describes  more 
than  2,300  listings  in  47  subject 
categories  from  450  different 
producers.  At  $24.95  plus  $2  for 
shipping  and  handling,  the  400- 
page  Blue  Book  features  32  pages 
of  index  for  easy  cross-reference 
of  all  software  descriptions  and 
publishing  sources.  Categories 
(business,  education,  games, 
hard-to-find  peripheral  equip- 
ment, accessories,  supplies,  etc.) 
are  well  organized  for  quick 
reference. 

Visual  Materials  Inc. 
4170  Grove  Ave.     ' 
CurneeJL  60031 


THE  APPLES 
BLUE  BOOK 

A  Completo  WhureTo  Find  If 

Book  Of  Software.  H^rdwaic^,  and 

Accessories  Foi  The  Apple  H 
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Apple  software  directory 


New  Product  releases  are  selected  from 
submissions  for  reasons  of  timeliness, 
available  space,  and  general  interest  to 
our  readers.  We  regret  that  we  are  unable 
to  select  all  new  product  submissions  for 
publication.  Readers  should  be  aware 
that  we  present  here  some  edited  version 
of  material  submitted  by  vendors  and  are 
unable  to  vouch  for  its  accuracy  at  time 
of  publication.  @ 


Lyco  Computer  Marketing  &  Consultants 


TO  ORDER 

CALL  US 


TOLL  FREE     800-233-8760 

In  PA  1-717-398-4079 


November       810 

ATARI  32  K 

SPECIALS         400 

800  48  K 


PERCOM  :  In  Stock 

single  Drive CALL 

Dus  I  Drive CALL 

(Read  all  Atari  Disks) 

PRINTERS  linstock 

Epson  Mx  80 ..$449.00 

Epson  Mx  80  FT  III  S499.00 

Okldata82A  S479.00 

OkldataSSA  ■  ST19.00 

OkldataS4  $1089.00 

CItoh   CALL 

NEC  CALL 

(Interlacing  Available) 

JOYSTICKS  :  In  Stock 

Atari  CX-40 $18.00  ' 

LeStIck £34.00 

WIco  Command  Control $24.00 

Computer  Covers  : 

800  .-  ■  $6.99 

400  $6.99 

B10  S6.99 

DISKETTES  :  In  Stock 

Maxell  M01  .  .  .(10)  $34,001 

Maxell  MD2  .  .  .(10) $44.00  1 

Elephant.  .  .(10)    $21.00  | 

THIRD  PARTY  SOFTWARE 
ATARI  PROGRAM  EXCHANGE 

I  Eastern  Frant  1 041  ...$25. SO  I 

Avalanche    ..  $15.50 

[  OutlsM/Howltzer .    $15.50 

DoflDaie   ,    $15.50 

Wizard  of  War $31  .OO 

Gorl $31 .00 

Frogger  $26.00 

BUSINESS  SOFTWARE  r  In  Stock 

Atari  Word  Processing   $109.00 

Letter  Perfect 3I  29.00 

TestWIizard    S  B9  qO 

Datasam/65  SI  25.00 

Interlisp    $125.00 

Monkey  Wrench $  42  oO 


Disk  Drive  ....  $429.00 

RAM  $   79.00 

16K $255.00 

$639-00 


ATARI  HARDWARE 

410  Cassette  Recorder $75.00 

825  Printer $535.00 

830  Ptione  Modem $149.00 

S50lmerface $164.00 

PACKAGES 

CX4ai  Entertainer ..  $69.00 

CX4a2  Educator $125.00 

CX483  Programmer   $49.00 

CX494  Communicator $325.00 

SOFTWARE 

CX1401 3  ASTEROIDS $28.75 

CXLj«0O4  BASKETBALL $26.75 

CX41 05  BLACKJACK $12.75 

CXL4009  COMPUTER  CHESS $28.75 

CXL4012MISSLE  COMMAND $28.75 

CXL4011  STAR  RAIDERS $35.00 

ex L4006  SUPER  BREAKOUT $29.75 

CXL4O10  3-DTIC-TAC-TOE $26.75 

CXL4005  VIDEO  EASEL $26.00 

CXL4008  SPACE  INVADERS $28.75 

CX81  30  CAVERNS  OF  MARS $31.75 

CXL4O20  PAC  MAN $32.75 

(NEW)  CENTIPEDE $32.75 

CX4121   ENERGY  CZAR $12.75 

CX41  08  HANGMAN $1  2. 75 

CX4102  KINGDOM $12.75 

CX41 1  2  STATES  4  CAPITALS $1 2.75 

CX4114  EUROPEAN  COUNTRIES. .. .  $12.75 

CX41  01   PROGRAMMING  I $19.95 

CX4106  PROGRAMMING  II $22.75 

CX4t  17  PROGRAMMING  III $22.75 

CXL4007  MUSIC  COMPOSER.,.      .  $33.75 

CX81 02  CALCULATOR $28.75 


CX410g  GRAPH  IT 

..      $16.75 

CXL4003  Assembler  Editor  .... 

$45.00 

CXai21  Macro  Assembler   

$69.00 

CXL4O02  Atari  Basic   

. .      $4S.0O 

CXai26  Microsoft  Basic    

..      $65.00 

CXL401S  Pilot  Home 

..      $65.00 

CX405  PI  LOT  EDUCATOR 

..  -      $93.00 

CXL401STELELINK 

..      $21.00 

CX4123  SCRAM 

...      $19.75 
$13  00 

CX4107  Blortiythm   

CX4119  French 

$45  00 

CX4118Germsn  

$45  00 

CX41 20  Spanish 

$45.00 

CX4125  Italian 

*A'i  fV\ 

1 

THIRD  PARTY  SOFTWARE 

for  atari  800  or  400 

KBYTE 

KRAZY  SHOOTOUT $35.00 

K-DOS $65.00 

K-STAR  PATROL $37.75 

KRAZY  ANTICS $37.75 

KRAZY  KRITTERS $37.75 

0-BALL  JOYSTICK  KIT $6.75 

AUTOMATIED  SIMULATIONS 

Star  Warrior $28.00 

Crush.  Crumble  4  Chomp $23.00 

WE  CARRY  MANY  OTHER  THIRD  PARTY  PRODUCTS 
YOUCANCALL  FOR  PRICES  ON  AND  ASK  FOR 
YOUR  FREE  ATARI   PRODUCT    CATALOG. 


VIC-20  $189.00 

VIC1 530  DATASSETTE $67.00 

VIC1 540  DISK  DRIVE   $499.00 

VIC1S15  PRINTER   $355.00 

VIC1210  3K  RAM  $35.00 

VIC1110  8K  RAM  $52.00 

VIC1  21 1 A  SUPER  EXPANDER   653.00 

VIC-20  SOFTWARE 

VIC1212  PROGRAMMER  AID    $45.00 

VIC1213  VICMON    $45.00 

VIC1 906  SUPER  ALIEN    $23  00 

VIC1914  ADVENTURE 

LAND  ADVENTURE $35-00 

VIC1915  PRIVATE  COVE 

ADVENTURE $35.00 

VIC191B  MISSION  IMPOSSIBLE $35-00 

VIC1  917  THE  COUNT  ADVENTURE    ....  $35.00 

VIC1919SARG0N  II  CHESS  $3500 

THIRD  PARTY  SOFTWARE 

ALIEN  BLITZ    $21.00 

Omega  Race  $35.00 

Gort  $32.00 

16K  RAM/ROM $99.00 

AMOK   $21.00 

SUPER  HANGMAN    $16.00 

SPIDERSOFMARS $45.1 


POLICY 

Pre-pafd  orders  receive  free  shipping  in  the  continental  U.S. 
Personal  checks  require  four  weeks  clearance  before  shipping 
In-Stock  items  shipped  within  24  hours  of  order 

Back-Ordered  and  Out-of-Stock  items  shipped  as  soon  as  they  are  available 
Canceilation  of  Back-Order  and  Out-of-Stock  items  prior  to  shipping  receive 

full  refund  or  credit  towards  another  purchase  upon  request. 
All  products  subject  to  availability  and  price  change. 


TO  ORDER 
CALL  TOLL  FREE 

800-233-8760 

In  PA  1-71  7-398-4079 
or  send  order  to 
Lyco  Computer 
P.O.  Box  5088 

Jersey  Shore,  PA  1 7740 
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Advertisers  Index 


ABComputers  82,83,149 

Aardvark  Technical  Services  133 

A-Bit-!Jetter  Software  213 

Abacus  Software  131 

Acorn  Software  Products,  Inc 71 

Advanced  Operating  Systems 169 

Adventure  International  47 

Albany  Typewriter  &  Computer  32 

Aldeboran  106 

The  Alien  Group  87 

Allegiance  Enterprises  240 

American  Software  Club,  Inc .129 

Anthro  Digital  Software  149 

Apple  Computer,  Inc 12,13 

Apple  Country  Limited 184 

Artwcrx 45 

ATACOMP  220 
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B.I.G.  Software  213 

B.L.&W 97 

Batteries  Included  25,116 

Bit  3  Computer  Corporation  81 

Brciderbund  Software  26,27 

Business  Computer  Systems 

of  New  England  251 

C-Mart  253 

CE  Software  213 
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Cordco,  Inc 113 

Clorkston  Software 246 

Color  Computer  Concepts  238  . 

Commodore  Business  Machines  . . .  BC 
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CompuShock  159 
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The  Computer  Express 253 
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Computer  Mat 157 

Computer  Outlet 108,109 

Computer  Outpost 249 

Computer  Place 111 

Computer  Software  Associates 175 

Computerfime,  Inc,  7.  ...■,,,. : 253 
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Control  Data  Corporation 16,17 
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Date  soft  I  nc 21 

Digital  Interface  Systems  Co 240 
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Dynamic  Technologies 215 

ECRL.Inc ..239 

EPYX/Automated  Simulations 69 

Eastern  House  Software  ...  144,236,247 
Educational  Software 165 


Ektype  Office  Systems 226 

Elcomp  Publishing  - 153 

Electronic  Protection  Devices 39 

Embassy  Computer  Products  236 

English  Software  Co .' 211 

Falk-Baker  Associates  102 

First  Star  Software 67 

Foxfire  Systems,  Inc.  ., 222 

Gator  Marketing  Enterprizes,  Inc 52 

Genesis  Software  211 

Gloucester  Computer  Bus  Co 223 

Hayden  Book  Company,  Inc 91 

Hayes  Microcomputer 35 

High  Country  Microsv^tems 182 

Human  Engineered  Software 31 

ICS  Micro  Wholesale  175 

IDSI  61 

In-Home  Software 51 

Intec  Peripherals  Corp 213 

Integrated  Controls  , . , 222 

Interesting  Software  226 

Inteflink  205 

Internationa!  Computer  Center ....  220 

JMC   105 

J.V.Software  49 

Jensen  Tools  Inc 32 

JIni  Micro-Systems,  Inc 85 

Kilo  Corporation 117 

Krell  Software  Corp 123 

Leading  Edge IFCIBC 

Lighting  Software  22 

Little  Wizard  Distributing  : , . . .  225 

London  Software 201 

Lyco  Computer 255 

MIS  165 

MMG  Micro  Software  192.238 

MSCSoftware 106,169 

MTG  Technical  Sales  243 

Macrotronics,  Inc 111,166 

Madison  Computer  101 

Martif  Systems  195 

Merlin  Enterprises  198 

Metro n  Computer  Systems  97 

Micro  Computer  Service  Center ....  111 

Micro-Ed,  Inc 141 

Micro  Magic  Software  208 

Micro-Systems 11 

Micro  Systems  Exchange 106 

Micro  World  Electronix 173 

Microbits   208 

Micrograms  Incorporated 131 

MicroSpecLtd 173 

Midwest  Micro  Associates 79 

Mooseware  Incorporated 157 

Mosaic  Electronics 63 

New  England  Electronics 

Company 54,55 

NEXACorp 89 

Nufekop  197 

Olympic  Sales  Co 241 

On  Line  Software 169 

Optimized  Data  Systems  195 

Optimized  Systems  Software  Inc 151 

Optomom  Consumer  Products  ....  251 

PRSoftware 60 

P.R.I.C.E 251 

Pacific  Coast  Software  226 

Pacific  Exchanges  106,114,139,195 


Percom  Data  Co.,  Inc 4 

Peripherals  Unlimited  234 

Pixell  Software 163 

Precision  Technology  156 

Pretzellond  Softwore  211 

Prickly-Pear  Software 222 

Professional  Software  1,9 

The  Program  Center  241 

The  Program  Store  64,65,66,67 

The  Programmers  Workshop  167 

The  Programmer's  Institute  . .  119,193,215 
Progressive  Computer 

Applications 191 

Protecto  Enterprizes 127 

Quality  Software 19 

Quantum  Data,  Inc 161 

Questar  Internationa!  147 

Quicksoft  245 

RDE  Services 198 

Rapidwriter  225 

Ror-Tech 236 

Reston  Publishing  Company  Inc 59 

Retcom  Systems  Inc 114 

Royal  Software 201 

SJB  Distributors,  Inc 203 

Skyles  Electric  Works 75,95,114 

Small  Systems  Engineering,  Inc 41 

SoftSectre  88 

The  Software  Connection   237 

Software  Publishers,  Inc 193 

Software  Street 249 

Solutions 106 

Spinnaker  Software 2,3 

Sport 'N' Sound 247 

Star  Microtronics  187 

Strategic  Simulations  Inc 23 

Strom  Systems  Inc 243 

subLogic  Communications 

Corp 15 

Sunshine  Peripherals  225 

Swifty  Software,  Inc 189 

IH.E.S.LS 127 

TIS  22 

TSASAInc 238 

Tara  Computer  Products 59 

TinyTek 166 

Toronto  PET  Users  Group 98 

Torrey  Engberg  Smith  Co 60 

TotI  Software 156 

United  Microware  Industries,  Inc,  ...:.77 

Universal  Software  Corporation  53 

Victory  Software  Corp 225 

Voicetek 144 

Wunderware 155 


COMPUTE!  Back  Issues  

....  231 

COMPUTE!  Books  

....233 

COMPUTE!  Customer  Service   . . 

169,227 

COMPUTEl  Magazine  

33 

COMPUTEI's  First  Book  of  VIC 

....227 

COMPUTEI's  Second  Book  of  Atori  ..  217  i 

Programming  the  PET/CBM 

171 

Recreational  Computing 

Back  Issues  

....123 
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WIDEN  YOUR  CHILD  S  WORLD  WITH 
THIS  INTRODUCTORY  OFFERING. 

10  DAY  MONEY  BACK  GUARANTEE. 


Now.  until  May  31, 1983, 
when  ordering  a  lesson 
at  $45.00,  you  may  order 
additional  lessons  for 
just  $35.00  each.  (Back- 
up disk  is  included  with 
each  lesson  at  no  addi- 
tional charge.) 

Mail  this  form,  or  call 
toll-free  800/233-3784. 
(In  California,  call 
800/233-3785.) 


BEFORE  ORDERING:  CHECK  TO 
MAKE  SURE  YOUR  EQUIPMENT 
MEETS  THESE  REQUIREMENTS. 


Apple  II 
PLUS 


Alarf 
800 


Tl 

99/4A 


Memory; 


No.  ol 
drives 
required: 


Operating 
System: 


1  disk  and 
controller 


O.O.S.3.3 


4SK 


1  disk  and 
controller 


D.O.S.  2 


3ZK 

Memory 

Expansion 


1  disk  and 
controlter 


PLATO 

Interpreter 

Cartridge' 


Will  display  on  any  color  or  b/w  monitor 
or  TV  compatible  witti  your  microcomputer 
listed  above. 


'PLATO  Interpreter  Cartridge  may  be  ordered 
directly  witti  ttie  order  form  below.  Only  one  per 
Tl  99/dA  machine  is  needed. 


CONTROL  DATA  PUBLISHING  CO.,  P.O.  Box  261127.  San  Diego.  CA  92126 
SHIP  TO:  (Please  Print) 


Name  . 


Address- 


City. 


.  State- 


.  Zip. 


rn  Paynttent  enclosed  (Ctieck  or  money  order  only,  Make  payable  to  Control  Data 
Publishing  Co.). 

LJ  Mastercharge       LJ  VISA       LJ  American  Express       LJ  Diners  Club 


Number  I I I 1 L 


I   I   I   I   1   I   i   I   I   I   I  ir!!!!! 


Your  signature 

Telept\one  No.  i 

Please  complete  the  following: 


Quantity 

Title 

Basic  Number  Facts 

Whole  Numbers 

Decimals 

Fractions 

Physics:  Elementary 
Mechanics 

French  Vocabulary 
Builder 

German  Vocabulary 
Builder 

Spanish  Vocabulary 
Builder 

Computer  Literacy: 
introduction 

Apple"  is  a  trademark  ot  Appte  Computer,  Inc. 
AIari»  is  a  registered  trademark  of  Atari,  Inc. 
Tl»  is  a  registered  trademark  of  Texas 
Instruments,  Inc. 

Warranty  available  free  from  ttie  Control  Data 
Publisliing  Co.,  4455  Eastgate  Mall,  San  Diego. 
CA  92121, 


For  use  with:  (check  one) 
rn  Apple  II  Plus 

Available:  Nov, '62 
n  Atari  800 

Available:  Dec,  '82 
PI  Tl  99/4 A 

Available;  Jan. '83 

Allow  3-5  weeks  for  delivery. 


INTRODUCTORY  PRICES: 

One  lesson  $45,00.  Each  additional 
lesson  S35.00. 

I — I  Include  PLATO  Interpreter  Cartridge 
LI  for  my  Tl  99/4 A,  Price  $50,00. 

Price  for  above  order: S 

Calif.  Residents:  add  6% 

sales  tax $ 

Add  S2  shipping  and  ^^^ 

handling S '. 

TOTAL  PRICE: $ 

I    I  Please  send  information  on___ . 

lesson(s). 

It  not  completely  Sflltstied,  you  may  return  all 
lesson  material  witnin  10  days  of  receipt  lor  a  refund. 
All  orders  subiecl  to  acceptance  Olferir^g  expire! 
NJay31,l3B3 

Control  Data  Publishing  Company  supplies  this 
software  undera  personal  license  agreement  rather 
than  for  sale,  Cjstomers  obtain  the  right  to  possess 
and  use  PLATO  software  by  paying  tt>e  prices 
specified  and  agreeing  to  the  terms  and  canditions 
of  the  license  agreement  contained  in  the  package, 

C-11 


I 


C/) 

3 


CD 
(Q 
P 

o 
> 

CD 
[^ 


ID 
P 

CD 
O 

ro 
E2 

ro 


O 
O 

z 

H 
30 

O 

r- 

O 

c 

00 


O 
tn 

ST 
(Q 


CT 

to 

Q." 

O" 
-< 

U 

a 

CL 


z 
o 

o 
o 


^  _  Ti  m  >-J 
m  z  ?■  O  Tj 

5  fTi  m  >  > 

q    050 

m  ■*  m 

C/) 


Introduce  A  Friend  To  COMPUTE!  For  Christmas 
Save  $10.00  Off  The  Newsstand  Price 


We'll  start  your  friend  with  the 
January  issue  of  COMPUTE!  on 

cards  received  by  November  1 5th. 
One  year.  12  issue  subscriptions 
are  S20.00  in  the  U.S.,  S25.00  (U.S. 
funds)  in  Canada. 

PLEASE  PRINT, 


YOUR  NAME 


ADDRESS 


CITY 


STATE 


ZIP 


.  payment  encloseti    □  Bill  me  ihili 


Please  eniei  my   Q  RENEWAL  □  NEW  SUBSCRIPTION  M  irie 
same  lime 


GIFT  TO 


GIFT  TO 


ADDRESS 

CITY 

STATE 

ZIP 

□  Renewal 
SIGN  CARD 

n  Mew  5ut)sciiplion 

ADDRESS 

CITY 

STATE 

ZIP 

□  Renewal 
SIGN  CARD 

□  New  subscription 

Introduce  A  Friend  To  COMPUTE!  For  Christmas 
Save  S 1 0.00  Off  The  Newsstand  Price 


YOUR  NAME 


CITY 


We'll  start  your  friend  with  the 

January  issue  of  COMPUTE!  on        address 

cards  received  by  November  1 5th. 

One  year,  1 2  issue  subscriptions 

are  S20.00  in  the  U.S.,  S25-00  |U.S.     state 

funds)  in  Canada. 

PLEASE  PRINT.  ^ 


ap 


.  payment  enclOied    □  Sill  mc  later 


Please  enter  my    □  RENEWAL  □  NEW  SUBSCRIPTION  at  tile 
same  time. 


GIFT  TO 


GIFT  TO 


ADDRESS 

CITY 

STATE 

ZIP 

n  Renewal 
SIGN  CARD 

G 

New  subset 

iplfon 

ADDRESS 

CITY 

STATE 

ZP 

P  Renewal 
SIGN  CARD 

n  New  subsci 

iplion 

A2N101 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  PERMIT  NO.  2312     GREENSBORO.  NC 


POSTAGE  WILL  BE  PAID  BY  ADDRESSEE 

COMPUTE! 

P.O.  Box  914 

Farmingdole,  NY  11737 


NO  POSTAGE 

NECESSARY 

IF  MAILED 

IN  THE 

UNITED  STATES 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  PERMIT  NO.  2312     GREENSBORO.  NC 


POSTAGE  WILL  BE  PAID  BY  ADDRESSEE 

COMPUTE! 

P.O.  Box  914 
Farmingdale,  NY  11737 


NO  POSTAGE 

NECESSARY 

IF  MAILED 

IN  THE 

UNITED  STATES 


•?ws? 


THE  LEADING  EDGE  IN  PRINTERS 

ONE  GREAT  LINE.  ONE  GREAT  WARRANTY  i 

Finally,  there's  one  full  family  of  printers  that  covers  every  business  or  word  processing  application- 
all  from  C.  Itoh.  a  company  known  for  packing  more  product  into  less  price:  and  all  distributed 
exclusively  by  Leading  Edge,  a  company  known  for  searching  out  and  providing  that  very  thing. 
Which  means  that  one  call  to  one  source  can  get  you  any  printer,  any  time  you  need  it,  for  any  purpose. 
All  backed  by  a  full  years'  warranty  from  Leading  Edge.  (Try  that  on  any  other  line  of  printers.) 


^JI'i'/fH^'C^ 


THE  PRO'S. 

The  Prowriters:  business  printers— and  more.  The  "more"  is  a  dot-matrix  process  with  more  dots.  It  gives  you  denser, 
correspondence  quality  copy  (as  opposed  to  business  quality  copy,  which  looks  like  a  bad  [ob  of  spray-painting). 
Prowriter :  120  cps.  80  columns  dot  matrix  compressable  to  136. 10"  carriage.  Parallel  or  serial  interface. 
Prowriter  2:  Same  as  Prowriter.  except  15"  carriage  allows  full  136  columns  in  normal  print  mode. 

Parallel  or  serial  interface. 


.^■WIWlHIPplW**^'  \~'^ OAtiwmfiimmmiiiSii^miilk 


PR0WRfTB?2 


PROWROH? 


»-- ;^^-    ■  ^  ■  ■'.  :      ^ 


THE  ST^R. 

The  Starwriter  F-10.  In  short  (or  more  precisely,  in  a  sleek  6'  high.  30-pound  unit),  it  gives  you  more 

of  just  about  everything— except  bulk  and  noise— than  any  other  printer  in  its  price  range.  Its  a  40  cps  letter-quality 

daisy-wheel  with  a  bunch  of  built-in  functions  to  simplify  and  speed  up  word  processing. 

It  plugs  into  almost  any  micro  on  the  market,  serial  or  parallel. 


SlARWRtrmF-lO 


THE  MASTER,  mm 

The  Printmaster  F-10.  Does  all  the  same  good  stuff  as  the  Starwriter  except,  at  55  cps,  the  Master  does  it  faster. 


PRiNTMASlERF-lO 


Distributed  Exclusively  by  Leading  Edge  Praducts.  Inc..  225  Turnpike  Afreet.  Canton  Massachusetts  0202L 
Call:  toll-free  1-800-343-6833:  or  in  Massachusetts  call  collect  16171 828-8150  Telex  951-6  J4. 


'•''^.i?J-:i^?^^ '^ 


WHEN  WE  ANNOUNCED 
THE  COMMODORE  64  FOR  $595,  OUR  COMPETITORS 

SAID  WE  COULDN'T  DO  IT. 

THAT'S  BECAUSE  THEY  COULDN'T  DO  IT. 


The  reason  is  that,  unlike  our  competitors, 
we  make  our  own  IC  chips.  Plus  all  the  parts  of  the 
computer  they  go  into. 

So  Commodore  can  get  more  advanced 
computers  to  market  sooner  than  anybody  else. 
And  we  can  get  them  there  for  a  lot  less  money. 
WHAT  PRICE  POWER? 

For  your  $595,*  the  Commodore  64™  gives 
you  a  built-in  user  memory  of  64K.  This  is  hundreds 
of  dollars  less  than  computers  of  comparable  power. 

Lest  you  think  that  the  Commodore  64  is 
some  stripped-down  loss  leader,  a  look  at  its 
available  peripherals  and  interfaces  will  quickly 
convince  you  otherwise. 

SOFTWARE  THAT  WORKS  HARD. 

The  supply  of  software  for  the  Commodore 
64  will  be  extensive.  And  with  the  optional  plug-in 
Z80  microprocessor,  the  Commodore  64  can 
accommodate  the  enormous  amount  of  software 
available  m  CP/M' 

Add  in  the  number  of  programs  available  in 
BASIC  and  you'll  fird  that  there  are  virtually  no 
applications,  from  v^ord  processing  to  spread- 
sheets, that  the  Commodore  64  can't  handle  with 
the  greatest  of  ease. 

PERIPHERALS  WITH  VISION. 

The  Commodore  64  interfaces  with  all  the 
peripherals  you  could  want  for  total  personal 
computing:  disk  drives,  printers  and  a  telephone 
modem  that's  about  $100,  including  a  free  hour's 
access  to  some  of  the  more  popular  computer 
information  services.  Including  Commodore's  own 
Information  Network  for  users. 

RUN  YOUR  BUSINESS  BY  DAY. 
SAVE  THE  EARTH  BY  NIGHT 

At  the  end  of  a  business  day,  the 
Commodore  64  car  go  into  your  briefcase  and  ride 
home  with  you  for  an  evening's  fun  and  gamies. 

Because  of  its  superior  video  quality  (320x200 
pixel  resolution,  16  available  colors  and  3D  Sprite 
graphics),  the  Commodore  64  surpasses  the  best  of 
the  video  game  machines  on  the  market.  Yet, 
because  it's  such  a  powerful  computer,  it  allows  you 
to  invent  game  programs  that  a  game  machine  will 
never  be  able  to  play;  as  well  as  enjoy  Commodore's 
own  video  game  cartridges. 

ATTACK,  DECAY  SUSTAIN,  RELEASE. 

If  you're  a  musicologist,  you  already  know 
what  an  ADSR  (attack,  decay  sustain,  release) 
envelope  is.  If  you're  not,  you  can  learn  this  and 
much  more  about  music  with  the  Commodore  64's 
music  synthesizing  features. 

It's  a  full-scale  compositional  tool.  Besides  a 
programmabte  ADSR  envelope  generator,  it  has  3 
voices  (each  with  a  9-octave  range)  and  4  wave- 
forms for  truly  sophisticated  composition  and  play- 
back—through your  home  audio  system,  if  you 

■ManufBcturers  Suggested  Re!a,l  Pnce:  July  I  1982.  D,sk  dr,ves  andpr,r.,ers  are  not  mduded  m  pr,ces.  The  64  S  pnoe  mey  change  w,thou,  novce 
CP/M    IS  a  registered  trademark  of  Digital  Research,  Inc. 


wish.  It  has  sound  quality  you'll  find  only  on 
separate,  music-only  synthesizers.  And  graphics 
and  storage  ability  you  won't  find  on  any  separate 
synthesizer. 

DON'T  WAIT 

The  predictable  effect  of  advanced  technol- 
ogy is  that  it  produces  less  expensive,  more  capable 
products  the  longer  you  wait. 

If  you've  been  waiting  for  this  to  happen  to 
personal  computers,  your  wait  is  over. 

See  the  Commodore  64  soon  at  your  local 
Commodore  Computer  dealer  and  compare  it  with 
the  best  the  competition  has  to  offer. 

You  can  bet  that's  what  the  competition  will 
be  doing. 

r^iziz:^—:::.--: 1 


Commodore  Business  Machines 

Personal  Systems  Division 

P.O.  Box  500,  Conshohocken,  Pennsylvania  19428 

Please  send  me  rnore  information  on  the  Commodore  64™ 


Name_ 


-Title. 


Company- 


Address. 


Clty_ 


-State. 


Zip- 


-Phone. 


L- 


Cz.  commodore 

COMPUTER 


CPT.11  I 


